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Length, 800 fect. Beam, 8 feet. Dratt, 35feet. Displacement, 40,000 tens. Speed, 25 knots. Engines, four turbines of 75,000 horse-power, driving four propellers. 


THE HUGE PROPORTIONS OF THE NEW 25-KNOT TURBINE CUNARDERS.—([See page 179.] 
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THE ART COMMISSION AND PUBLIC STRUCTURES. 

The creation of the Art Commission was one of the 
most fortunate provisions of the new charter of the 
city of New York. In the scope of its judicial powers 
and the make-up of its personnel the Commission is 
admirably adjusted to its important duties. The work 
of the Commission is purely honorary, and it needs 
but a glance at the list of members to realize that its 
decisions will be rendered solely with an eye to the 
highest interests of the city. Under the charter, the 
Commission has jurisdiction over the acquisition, re- 
construction, or removal of works of art, and over all 
designs of municipal buildings, bridges, and other 
city structures that may be referred to the Commis- 
sion by the Mayor or Board of Aldermen. This juris- 
diction has been actively exercised since the year 1898, 
and during the past six years over 200 subjects have 
bcen submitted for approval. 

On January 1, 1902, the powers of the Commission 
were greatly enlarged by a provision requiring that 
all municipal structures exceeding in cost one million 
dollars must be approved by the Commission. Where- 
as previous to 1902 the Commission merely had juris- 
diction over such buildings as might be submitted, 
now all public buildings that cost over one million 
dollars pass directly within the scope of the Commis- 
sion, and do not have to be referred to it by the Mayor 
er the Board of Aldermen. 

Now, that this second provision confers no mere 
empty authority has recently been established by the 
courts. The charter provides that expenditure of the 
city’s funds without the approval of *the Art Commis- 
sion is illegal in such cases as come within its juris- 
diction. Thus, for instance, if the designs for a public 
structure costing several millions of doliars should be 
disapproved by the Commission, and lhe contractors 
nevertheless proceed to carry them out, or if the con- 
tractor should fail to submit them to the Art Commis- 
sion, payment of any money to the contractor under 
such circumstances would be illegal. The decision of the 
courts above referred to as bearing on this subject 
was on an application for an injunction against pro- 
ceeding with the erection of Blackwell’s Island bridge, 
except on the original plans, and involved the legality 
of a proposed expenditure of about seven million dol- 
lars. In its opinion the court said: “The Art Com- 
mission called in by the Mayor, and invested with the 
veto power by law, has rejected the original design. 
That disapproval disposed of it. The bridge could 
not, therefore, be constructed in accordance there- 
with.” 

By far the most important case that has come be- 
fore the Art Commission is that of the new Manhat- 
tan Bridge, which involves an expenditure of about 
twenty million dollars; and recently a great deal of 
confusing and profitless discussion has taken place, 
in this connection, as to the actual scope of the au- 
thority of the Commission. It has been claimed that 
this body, not being composed of expert engineers, is 
necessarily unable to pass upon any but the esthetic 
features of this bridge or any other engineering struc- 
ture that may be submitted to it. It will be ‘seen, 
from what we have said above, that, on the contrary, 
its powers are absolute as to the acceptance or rejec- 
tion of a proposed structure. Its jurisdiction is not 
specifically limited to the artistic and architectural 
features only; it covers the structure as a whole. 

Now it must frequently happen that the subjects 
submitted, especially if they are of an engineering 
character, will contain elements upon which the Com- 
mission must be advised by expert opinion before it 
can render an intelligent decision. This fact was 
recognized when Mayor Low appointed a commission 
of five eminent bridge engineers to pass upon the 
then current plans for the Manhattan Bridge, so as 
to provide the Commission with an independent esti- 
mate of the engineering features of the structure, 
upon which they might base their action. Obviously, 
this was the proper course for the Mayor to take, and 
upon the presentation of the report, favorable action 
was speedily taken by the Art Commission. 
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The new Bridge Commissioner, however, wishes to 
reject the design accepted by the Art Commission, and 
asks that body to indorse his own plans, which are 
for a structure of an entirely different character. In 
making a choice between the two designs the Commis- 
sion, as matters now stand, finds itself contronted by 
a difficult dilemma; for the new pians are backed by 
the opinion of the Bridge Commissioner only. They 
have received no consideration by any independent 
beard of experts, such as indorsed the Art Com- 
mission’s accepted plan, and that body is, therefore, 
entirely without any expert advice as to the engineer- 
ing merits of these plans. 

Under the circumstances, in order to enable the 
Commission to make an intelligent comparison of the 
relative merits of the two designs, the obviously wise 
course would be tor the Mayor to follow the example 
cf his predecessor in office, and appoint an engineer- 
ing commission. Surely, the Bridge Department has 
everything to gain and nothing to lose by such a 
searching investigation of their strain sheets and 
working plans as this Commission would make. If 
their report should establish the fact that, from an 
engineering and constructive point of view, the new 
designs will provide a bridge stiffer, stronger, cheaper, 
and quicker of erection than one built on the accepted 
plans, there is not the slightest doubt that the Art 
Commission would render an immediate decision in 
its favor, and the present intolerable delay of this 
greatly-needed public work would be ended. 
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THE AGRICULTURAL IMPORTANCE OF BACTERIA, 

Nitrogen is to the soil in which our plants grow 
much what the oxygen of the air is to us; for without 
it the death of vegetation must ultimately ensue. 
For that reason we add the necessary quantity of 
nitrogen to the tilled soil in the form of fertilizers. 
It happens, however, that the supply of fertilizers, 
which in turn is dependent upon the supply of nitrates 
in the world, is limited. Like the coal fields of 
Pennsylvania, the nitrate beds from which nitrogen 
compounds are obtained must ultimately be exhausted. 
And because the free nitrogen of the air in its ele- 
mental state cannot be assimilated by vegetation, it is 
no wonder that the agricultural chemist has taken it 
upon himself to devise some means for restoring to 
the earth the nitrogen which it must give up to the 
growing plant, and without which the plant could not 
grow. 

Just how the nitrogen of the air could be converted 
into nitrates suitable for fertilization is a problem 
that has been attacked time and time again with scant 
success. .Crookes proposed a plan not without merit, 
a plan by which the nitrogen of the air was converted 
into nitric acid. through the agency of the electric 
spark. In the current issue of the SurrLEMENT an- 
other solution of the vexing problem is outlined, which 
comes from an entirety different quarter of the scien- 
tific world. For centuries farmers have known that 
different crops should be grown in the same field with 
each succeeding year. Some crops following clover 
and other plants were found to flourish admirably. 
Careful analyses by agricultural chemists have shown 
that the benefits derived by this rotation are due di- 
rectly to the increased stores of nitrogen placed at the 
disposal of the benefited plants. It would necessarily 
have followed that plants of the clover type were able 
to render available nitrogen which would otherwise be 
unassimilated. Further investigation showed that this 
nitrogen was fixed in a manner entirely unsuspected, 
and that we need have no fear of the exhaustion of 
the nitrate beds which supply us with the chief ingredi- 
ents of our fertilizers. 

The Leguminosiw family of plants, among other dis- 
tinctions, have well-defined nodules at their roots, high- 
ly charged with nitrogen and constituting the habitat 
of certain bacteria indispensable in nitrogen assimila- 
tion. Elaborate experiments proved that the destruc- 
tion of these bacteria was equivalent to the destruction 
of the plant life itself. Bacterial life, then, and nothing 
else, contains the secret of nitrogen production. It 
having been settled with reasonable certainty that the 
fixation of nitrogen in the case of Leguminosiw is di- 
rectly traceable to bacteria, the next investigation to 
be carried out had for its determination the life pro- 
cess of these bacteria—the conditions under which they 
thrive, the amount of light, heat, and moisture that 
they require, the manner in which the plant appropri- 
ated the nitrogen brought to it from the air, and 
finally, the possibility of artificially stimulating plant 
life by inoculating soil with the bacteria. These in- 
vestigations have been carried out with striking suc- 
At no very distant day the farmer will either 
inoculate his field with a culture of bacteria adapted 
to the crop he wishes to grow, or incorporate with his 
soil earth of a field where the crop has already been 
successful. The uncertainty of a good crop will then 
have vanished, and a farmer will be assured of the 
best obtainable crops from the seed which he has 
planted. Guesswork will have given place to absolute 
certainty. 
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POSSIBILITIES OF PEAT AS FUEL. 

The discovery of extensive deposits of valuable peat 
in many parts of this country, and the invention of im- 
proved machinery for cutting, extracting, and com- 
pressing it into commercial size bricks, must event- 
ually have a most important bearing upon the question 
of economical power production. Unquestionably we 
are rapidly approaching a time when steam and elec- 
trical uses will be less dependent upon anthracite coal 
than in the past. With a continuation of our indus- 
trial expansion, anthracite coal must soon be regarded 
more in the light of a luxury than a necessity. I"uel 
economy must begin with the fuel itself, and not limit 
itself to the invention of machinery for extracting a 
larger percentage of thermal units from the material 
burnt. 

The immense amount of material in one form and 
another scattered around in the shape of waste must 
be utilized in order to keep down the present high bilis 
for operating power stations. The heavy deposits of 
peat naturally must call for attention. Raw peat has 
not been considered an economical or satisfactory fuel 
in this country. It has been questioned whether it 
could ever be extracted and put on the market in such 
a condition as to attract power producers in a way 
that would make it a commercial success. With over 
85 per cent water, and scarcely 13 per cent of combusti- 
ble material, with about 2 per cent of inorganic matter, 
raw peat has not apparently offered very, great induce- 
ments to manufacturers. 

The problem of extracting this 13 per cent of combus- 
tible material from the peat at a cost which would 
enable the owners to sell it at a commercial profit, and 
ai the same time make it cheaper for producing steam 
than either coal or liquid fuel, has not been an easy one 
to solve. Peat cutting and compressing machinery has 
reached a remarkable state of development in the past 
decade in Germany and other continental countries. 
This machinery has reduced the cost of working the 
fuel into commercial forms, and has at the same time 
improved its burning qualities. 

One of the most important of recent methods of 
handling peat in Germany is to reduce the combustible 
material through grinding and maceration, and then 
mix it with other inflammable material to insure 
superior heat-producing qualities. The different mate- 
rials mixed with the peat pulp are usually dry saw- 
dust, anthracite culm and bituminous coal dust. These 
are added to the wet peat when in a dry state, and 
they are run through the grinding machinery with it. 
The result is that the two are mixed thoroughly, and 
the dried product is very inflammable and steady in its 
burning. The added ingredients give to the peat a more 
compact density, which adds to its value in many ways. 
It is less liable to break and pulverize in handling, and 
it does not disintegrate in the furnace so readily. 

As hign as 30 per cent of bituminous coal dust, 40 
per cent of anthracite culm, and 15 per cent of dry saw- 
dust are added to the peat pulp. When thus mixed 
the bricks are pressed into shape by hydraulic machin- 
ery, which makes them suitable for almost any kind 
of use. The amount of worthless coal dust that ac- 
cumulates at the coal yards as well as at the mouths 
ot the mines cannot be utilized to any greater advan- 
tage than by helping to form a new fuel of this char- 
acter. 

The conversion of peat into coke is a comparatively 
new process that may be considered as the most scien- 
tific method of utilizing this fuel. Chemical engineers 
of all countries have sought to accomplish this end. 
As a new industrial process it has already become es- 
tablished in parts of the leading peat-producing coun- 
tries, especially in Germany and Russia. The peat is 
converted into coke by carbonization in retort ovens. 
To make it more profitable and successful, the effort 
has been successfully made to recover the gas, tar, and 
other by-products of distillation. These by-products 
represent a gain of no small figure, and they add to 
the profits of the undertaking in a way that promises 
to make the process extremely valuable. 

The peat is carbonized in closed ovens, which are 
heated by burning under them the gases generated by 
the coking process. In other words the process is self- 
sustaining after the fire of wood or coal is first started 
to produce the coking. A very small amount of fuel 
is thus. used at the start, and thereafter there is no 
expense whatever in burning fuel. The gases are car- 
ried from above to the burning chamber where they 
are consumed to. continue the process. 

To make the process even more complete and profit- 
able, the escaping heat of the retort ovens is utilized 
for heating the drying ovens. This escaping heat is 
earried through a dry-air chamber to an upper recep- 
tacle where the raw peat is placed for drying. The raw 
peat must be dried to a crisp point where carbonization 
follows quickly when introduced into the coking oven. 
Ordinary wet peat, when put into the carbonizing 
ovens, wastes heat to such an extent that the process 
in the past has been rendered unprofitable. More than 
this, the drying of the peat for carbonization in ovens 
prepared tor it has been found unsatisfactory owing 
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to the cost of fuel required to heat the ovens. By 
utilizing the escaping heat of the retort ovens, and 
utilizing the waste gases for firing the ovens, a double 
process of economy is obtained. 

The by-products of peat coke are obtained in the 
form of commercial distillates. About one-third of the 
peat used for coking is converted into pure coke, one- 
third into gas liquor, and one-third into tar. From 
the gas liquor there are derived several other commer- 
cial products. One of these is the valuable methyl 
alcohol, which is assuming such important commercial 
value in our industries. Another is acetate of lime, 
and a third sulphate of ammonia. With these differ- 
ent articles selling at present market prices, one pound 
ot peat is raised in value to nearly five times that paid 
for it in the open market. 

The peat coke is a firm, jet-black substance that is 
as pure as charcoal. It has a thermal value of nearly 
7,000 calories, varying a little according to the quality 
of the peat used. Its value for certain industries is 
considered much higher than coke made from any other 
process. It is particularly highly prized for smelting 
foundry iron, copper refining, and other metallurgical 
processes. For blast-furnaces it is also excellent, but 
it is too high-priced for general use in smelting iron 
ores. In Germany it sells as high as $9.50 to $11.50 
per ton, and as its supply is still small the demand at 
these prices exceeds the supply. 

The coke for burning purposes is a smokeless fuel, 
and it possesses all the merits of our best anthracite 
and charcoal. It can consequently be used in place of 
charcoal in all industries where a smokeless fuel is 
absolutely necessary for success. It is employed in 
place of anthracite only in a comparatively limited 
field, and it may never come in as a substitute for this 
fuel to any extent. 

As a fuel for direct use in power plants, peat has 
less actual thermal value than coal or even the brown 
or lignite coal which is of comparatively recent geolog- 
ical formation. Peat is of such recent geological for- 
mation that it is only slightly carbonized. Its thermal 
value depends upon its composition. In some parts of 
the country the “mud peat” has a very low order of 
vegetable composition, and its value is relatively small 
for fuel purposes. These mud-peat bogs, however, fur- 
nish excellent fuel material when they are properly 
cut and dried for compression. The “mud peat,” when 
dried by air until “bone-dry,”’ has a calorific power of 
from 9,600 to 14,000 British thermal units per pound. 
This represents about 65 per cent of that of the best 
American coal. The wet peat of the mud bogs, or those 
furnishing the best material, weighs from 100 to 125 
pounds per cubic foot. This weight, when dried in the 
open air or by hot-air blasts or in ovens, is reduced to 
50 or 55 pounds. In this condition the fuel is hard 
and tough. It is not easy to cut it with a knife or saw, 
but it can be cracked or split with a heavy implement 
quite easily. 


Oe 
THE SORTING OF ATOMS. 


BY PROF. A. W. BICKERTON. 

The discovery of radium, and the compound nature 
of an atom, has so fascinated the popular mind, that 
scientific discoveries of equal importance with regard 
to the whole atom have been neglected. The great 
physicist whose early death was such a loss to sci- 
ence—Clerk Maxwell—told us that without energy, by 
intelligence alone, that if the atoms could be sorted 
into their different velocities, the whole conception of 
the fate of the cosmos would change. Such a power 
has been .found to be in action, and the demons de- 
manded by Clerk Maxwell are replaced by natural 
physical laws, and this discovery has shown that 
Clerk Maxwell is right, for the possibility of an im- 
mortal cosmos grows up with the knowledge of this 
power of the sorting of atoms, and Lord Kelvin’s mag- 
nificent generalization of dissipation of energy, al- 
though still true as regards the solar system and the 
visible universe, fails when treating of the cosmic 
whole. 

A jar of gas is a dust swarm of nature’s ultimate 
particles. It is a giddy reel of moving molecules; 
sometimes the particles are detached atoms, as in the 
case of such gases as the newly discovered helium, 
argon, neon, etc. Sometimes the molecules are groups 
cf atoms, as in the case of oxygen and carbonic acid. 
A particle of free oxygen consists of two similar atoms 
locked in a close embrace. If a piece of smouldering 
carbon be plunged into a jar of oxygen, there is such a 
great heat produced by the attraction of the mole- 
cules, that it bursts into a brilliant light. Heat is a 
violent motion of molecules. The heat produced causes 
the oxygen pairs to strike one another so violently 
that they part company, and both of the two isolated 
atoms are then clasped by a carbon atom, and built 
into a group still more firmly locked together than 
were ,the oxygen pair. Carbon has a great attraction 
for oxygen. We call the force that attracts them 
“chemical affinity.” So tremendous is the pull, that, 
as the atoms rush together, the blow they strike 
causes the particles to shiver so violently that the 
whole mass becomes white-hot. Heat may be a vibra- 
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tion or shivering of the ullimale aioms, or it may be 
the free flight of the particles we have called mole- 
cules. The hotter a gas, the more rapid the dance of 
its countless particles; so the new molecular groups 
of carbon and oxygen that we call carbonic acid 
move with tremendous velocity, striking each other 
and the sides of the jar. Had we sealed the jar when 
we plunged the glowing carbon into oxygen, so “reat 
would have been the force with which the particles 
would have struck the sides of the jar, it would prob- 
ably have been blown to pieces. The pressure that pro- 
duces explosions is caused by a bombardment of the 
ultimate particles of matter. 

Some gas particles are light and some scores cf 
times as heavy, but light or heavy, the same number 
of particles are required to fill the same jar. So the 
density of a gas depends on the weight of its mole- 
cules. Carbonic acid is so much heavier than the 
air that the gas can be poured from one jar to an- 
other; while so light is hydrogen that an open vessel 
has to be held upside down to hold it. If we half fill 
a jar with oxygen, and then fiil the remainder with 
hydrogen, the hydrogen will float above the oxygen. 
Yet, such is the dance of the molecules that the hydro- 
gen particles will travel downward, and the oxygerr 
upward, until there is a uniform mixture throughout 
the jar. If, however, the jar be a tall one, it will be 
found that the hydrogen will reach the bottom four 
times as quickly as the oxygen reaches the top, for 
the hydrogen particles move four times as quickly as 
the particles of oxygen. When a gas particle is four 
times as light, it moves twice as fast. When it is six- 
teen times as light, it moves four times as fast, and 
so on. As the physicist puts it, the speed of a particle 
of gas varies inversely as the square root of its molec- 
ular weight. 

The hydrogen particle is sixteen times as light as 
the oxygen particle, so it moves four times as fast. 

The atoms are exceedingly minute. A pea is made 
up of many millions; so when free they can get 
through very small hotles. They wander easily through 
the pores of a plaster partition, also through most 
membranes. Hence, if an [ndia-rubber balloon he 
filled with hydrogen, the atoms soon find their way 
out. Fill a collodion balloon with this gas, and it 
fioats; presenily it hecomes smaller and then sinks. 
The hydrogen has wandered away, and a smaller num- 
ber of air particles have wandered in to take its 


‘place. 


All through the atmosphere, in addition to being 
earried by winds, the atoms thus wander, so that, if 
we allow time enough, the composition of a confined 
mixture of gases gets to be uniform throughout, and 
this, whether the gas be held in its place by gravita- 
tion, as it is in the atmosphere, cr be laid carefully 
layer above layer in a closed jar. 

But nature can also sort as well as mix atoms. 
Chemical affinity enables us to sort a mixture by put 
ting something in that will take one and leave the 
other constituents of a mixture. Thus air is a mixture 
of oxygen and nitrogen. If we burn phosphorus in it 
the oxygen is taken away, and the nitrogen left. 

But nature has another mode of sorting molecules, 
by making them outrun one another, when all are 
traveling in one direction. In such a race, if hydro- 
gen had a velocity of sixteen, oxygen would oniy have 
a speed of four, while uranium would be traveling at 
the rate of one only. But how can the atoms be 
started on such a race? By grazing impact of stars 
or dead suns. In the Philosophical Magazine for Au- 
gust, 1900, it is shown that such a grazing impact will 
result in the parts that meet one another being cut 
from the remainder of the stars, coalescing, and form- 
ing a new body, «and this body may have so smail a 
mass and he at so high a temperature that the velocity 
of its molecules will be great enough to escape the 
body entirely. 

When all are fairly started on their outward jour- 
ney, the light atoms will be in advance, and the other 
cosmic elements in concentric shells, in the order of 
their atomic weight. It will be as though shot, bul- 
lets, and cannon balls had each similar energy, the 
shot having an enormous velocity to make up for the 
mass of the cannon balls; and this is the law of the 
distribution of energy among molecules. Molecules at 
the same temperature have the same energy. It will 
easily be seen that not merely. can the light molecules 
escape from the body produced by the collision, but they 
may have a velocity sufficient, and in fact often would 
have velocity sufficient to escape the very universe 
itself; and having escaped it, might travel across the 
intervening space to other cosmic systems, but when 
at the point most distant from either, they would travel 
more slowly than in any other position. The veloci 
ties observed in Nova Persei were many thousands of 
miles a second. And it is easily seen that in the case 
of indiscriminately moving particles, where they move 
slowest there they will tend to be more thickly spread 
than elsewhere. Hence here is a new aggregating 
agency the reverse of gravitation, that causes a con- 
centration depending on the lightness and power of 
flight of atoms, whereas gravitation tends to collect the 
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So that in old universes, the heavier 
molecules will predominate, but incipient universes 
will be built up of the light atoms. In the course of 
time other agencies come into work that modify this 
segregating action. These agencies are very fuily dis- 
cussed in a book on the subject entitled “‘The Romance 
ot the Heavens.” 

The formation of these aggregations of light mole- 
ecules carries us to a stage beyond the theory of dissi- 
pation of energy, and a study of the whole subject 
shows that the cosmos as a whole is a cyclical process 
in which we have rejuvenescence of universes, just as 
it has long been seen that collision would give us re- 
juvenescence of dead suns; and the cosmos as a whole 
is thus seen to be infinite and immortal. 

Thus this fact of nature’s power of sorting mole- 
cules which goes under the name of ‘selective molecu- 
lar escape,’ entircly alters our conception of the 
whence and where of the universe. 

a 
AUTOMOBILE NOTES, 

The fact that out of seventy-six cars that participated 
in the St. Louis tour at one place or another, but one 
American car failed to reach its destination on ac- 
count of a serious break down, should be distinctly 
encouraging to our manufacturers. The only other 
machines of American make to drop out were a huge 
Peerless racer, which ran into a railway train, and an 
Oldsmobile touring car, which was burned in a garage. 
A large Mercedes touring car which met with many 
breakdowns, finally broke its crankshaft thirty miles 
before reaching St. Louis, while another car of the 
same make went through without mishap. This would 
tend to show that it is a difference in men and individ- 
val machines, rather than the inferiority or superiority 
of any one type, that accounts for failure or success. 
The lightweight cars had a decided advantage in many 
ways, besides less tire trouble. A car equipped with 
solid tires broke a steering-knuckle. The last day’s 
run was through very muddy roads, and it is worthy 
of note that most of the cars got through. 

The creating of a non-step (i. e, without stopping 
the motor) record of 3,400 miles in connection with the 
St. Louis tour by running from New York to that city 
and back again—a feat which was accomplished by Mr. 
F. A. La Roche in a Darracq touring car—was doubt- 
less the hardest test of this character a machine has 
ever been given. When it is understood that the car 
was run night and day for thirteen days over the worst 
ot American roads without its motor having a second’s 
rest, one marvels at the degree of perfection the auto- 
mobile motor has already attained. Altogether, the 
motor ran fifteen days and two hours unceasingly, 
which is a much longer time than has been the case 
in any non-stop test heretofore. 

Apropos of touring, an attempt is being made by 
L.. lL. Whitman (who last year crossed the continent in 
an Oldsmobile) to repeat the journey with an air-cooled 
ear. The four-cylinder Franklin is the machine he is 
using. He reached Denver in sixteen and one-half 
days, or in thirteen and one-half days better time than 
the previous record, so in all probability the time of 
sixty-one and a quarter days. for the complete journey, 
made last year by Tom Fetch with a Packard car, will 
be beaten. 


heavier particles. 
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Many motor car accidents have been attributed to 
the collapse or bursting of pneumatic tires while trav- 
eling at high speed, causing the car to swerve vio- 
lently and come into collision with an object. Practical 
motorists, however, have considered this a fallacious 
contention, and for the purpose of illustrating the 
error of the deduction, Mr. S. F. Edge carried out a 
series oz: interesting experiments recently at the Crys- 
tal Palace, .ondon. For the purposes of the demon- 
stration, a section of the track was covered with 
broken glass and boards were laid down with the 
sharp edges of chisels projecting, while in addition 
a specially prepared sheet of iron was employed which 
was thickly set with iron spikes. Mr. Edge used the 
100-horse-power car which had contested in the Gor- 
don Bennet race, and drove it over the prepared patch 
at 50 miles an hour. One front tire was punctured, 
but the car did not swerve. On repeating the process 
one of the back tires was deflated, but still the car 
kept perfectly straight. The front tire on the near 
side was then deflated, while the cover on the near 
side rear tire was removed over the entire circum- 
ference of one edge, so that it was holding on by one 
edge only instead of two, and in a deflated condition 
instead of inflated. He then started off with the inten- 
tion of wrenching off the back tire if possible. The 
car was driven in a perfectly straight line, notwith- 
standing the two flat tires for some distance, and then 
the demonstrator swerved it from side to side when 
driving it at about 45 miles an hour. The cover flew 
off, but even then, on the bare rim, the car could be 
steered in a perfectly straight line. The result of 
these experiments showed that it is not the collapse 
ot tires to which accidents are due, but to improper 
driving and insecure holding of the steering wheel, 
unprepared for any emergency, on the part of the 
driver. 
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TILTING ATTACHMENT FOR VEHICLE TOPS. 

The accompanying engraving shows a novel attach- 
ment for the foldable tops of vehicles, which may be 
readily applied thereto, and which affords convenient 
and reliable means for instantly raising or lowering 
the foldable top, and for cushioning its descent when 
quickly lowered, so as to prevent jar or injury to the 
prop braces, bows, and other parts. Just back of the 
seat of the vehicle is a rock shaft, which carries a 
pair of tilting arms at each end. These arms are 
formed with clasping flanges at their outer ends, 
which are adapted to engage the prop braces of the 
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vehicle top. The rock shaft is operated by a lever 
secured to it near the right-hand end. This lever 


lies almost. horizontal when the buggy top is raised, 
as shown in the drawing. <A pair of spring buffer arms 
are secured to the side rails of the vehicle seat, and 
at their upper cnds cngage the rear bow of the vehicle 
top. It will be seen that when the operating lever 
is quickly rocked rearward, and the vehicle top is 
thrown rapidly into foldable condition, the rearward 
falling movement of the top will be cushioned by the 
resilient buffer arms, so that no injuries will result. 
lt will further be apparent that the clasped engage- 
ment. of the tilting arms with the side members of 
the rear bow will stiffen the bow and prevent undue 
wear at the pivot connections. The buffer arms will 
also prevent. side rattling movement of the bow, and 
thus co-act with the tilting arms to keep the top from 
swaying sidewise when in folded condition, which is 
injurious and quickly loosens the pivot joints of the 
bows. The operating lever is very conveniently posi- 
tioned so that the occupant of the vehicle can operate 
the lever while seated in the vehicle. The device will 
he found very valuable in case of an emergency, such 
as a runaway, when it is necessary that the vehicle 
top be lowered immediately to permit the easy exit 
of the occupants of the 
vehicle. Mr. Daniel W. 
Leonard, Centralia, Wash., is 
the inventor of this attach- 
ment for vehicle tops. 
oe 
THE UNARMORED COMPOSITE 
GUNBOAT ‘“ DUBUQUE.” 
On July 1, 1902, Congress 
authorized the building of 
two armored composite gun- 
boats, which would be of 
about the same size and gen- 
eral type as the six similar 
vessels of the “Annapolis” 
class authorized in 1895, and 
completed about the time of 
the Spanish war. The con- 
tract for the construction of 
these two vessels was signed 
May and July, 1908, and the 
vessel herewith illustrated, 
the “Dubuque,” was recently 
launched from the yard of 
the contractors, the Gas Mn- 
gine and Power Company, 
Morris Heights, N. Y. The 
“Dubuque” is 174 feet long, 
35 feet broad, and on her 
mean draft of 12 feet 3 
inches she has a displacement 
of 1,085 tons. She will be 
driven by twin-screw vertical 
triple-expansion 
an estimated speed of 12 
knois an hour. Her boilers 
will be of the Babcock & Wil- 
cox type, and the engines are 
designed to indicate 1,000 


engines at 


Length, 174 fect. 
Armament: 
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horse-power on trial. The hull is constructed of steel 
framing and yellow pine bottom planking. All the 
wood that enters into her construction above the 
lower deck will be fireproof. Her armament will con- 
sist of six 4-inch rapid-fire guns, four 6-pounder rapid- 
fire guns, two 1-pounder, and two Colts. The distri- 
bution of the 4-inch guns is as follows: Forward on 
the upper deck there will be two guns on center pivot 
mounting with attached shields, placed abreast of each 
other; aft, on the same deck, will be another pair, 
while the other two 4-inch. guns will be mounted for- 
ward on the gun deck and will fire through casemates. 
The four 6-pounders will be mounted in broadside on the 
same deck amidships. 

The “Dubuque” will have two smokestacks and will 
be schooner-rigged with a stump bowsprit, and a 
signaling yard on the foremast. It cannot be said that 
these boats have any great pretentions to nautical 
beauty, the position of the bowsprit, the peculiar form 
of the bow and the two rather attenuated smokestacks 
serving to make up a combination that does not com- 
mend itself at first glance to the nautical eye. How- 
ever, these vessels are built for work and not for 
looks, and no doubt they will prove excellent little sea 
boats with comfortable accommodations for the officers 
and crew, and with ample speed and gun power for 
the police duties which they will be called upon to 
perform. 

+ 0 > 
Egg Tests. 

A new and simple method for testing eggs is pub: 
lished in German papers. Tt is based upon the fact 
that the air chamber in the flat end of the egg increases 
with age. If the egg is placed in a saturated solu- 
tion of common salt it will show an increasing in- 
clination to float. with the long axis vertical. °A scale 
is attached to the vessel containing the salt solution 
so that the inclination of the floating egg toward 
the horizontal can be measured. In this way the age 
of the egg can be determined almost to a day. A fresh 
egg lies in a horizontal position at. the bottom of the 
vessel; an egg from 3 to 5 daysold showsan elevation 
of the flat end, so that its long axis forms an angle of 
20 degrees, With an egg 8 days old the angle in- 
ercases to 45 degrees; with an egg 14 days old to 60 
degrees, and with one 3 weeks old to 75 degrees, while 
an egg a month old floats vertically upon the pointed 
end. 

0 

Although he is president of the Iowa National Bank 
at Des Moines, H. S. Butler finds time to give his 
attention to matters of invention, and is the patentee 
of a number of devices of considerable merit. Mr. 
Butler says that invention is his recreation. His 
latest work in this direction is a corn planter, by which 
the grains are deposited with greater accuracy than 
with the use of the machines now in use. The grain 
has a fall of but a few inches, so that it can be placed 
exactly where it is desired; whereas, with most of 
the planters in use at present, the fall is much greater, 
and the grain is more likely to drop to one side or 
the other. Mr. Butler is also the inventor of a post- 
hole auger. 


Beam, 35tect. Drait, 12 fect, 3 inches. 


UNARMORED COMPOSITE GUNBOAT “DUBUQUE,” RECENTLY LAUNCHED AT MORRIS HEIGHTS, NEW YORK. 


Displacement, 1,085 tons, 
Six 4-inch guns; four 6-pounders; two 1-pounders; two Colt’s automatic. 


SEPTEMBER IO, I904. 
PENDULUM POWER. 

An ingenious method of utilizing the roll of a ves- 
sel at sea or the swaying motion of a vehicle on land 
for power purposes is shown in the accompanying il- 
lustration. The apparatus used consists of a pendu- 


lum so arranged as to operate a piston when oscillated 
by the motion of the vehicle or vessel on which it is 
By this means an air pump or like motor 
The pendulum 


stationed. 


may be actuated. swings within a 
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dome-shaped casing which 
upper end. 


carries a cylinder at its 
In the bottom of the cyiinder a spider is 
secured in which the pendulum has ball-and-socket. 
bearing. This permits the pendulum to swing in any 
desired direction, and in order to use its motion for 
actuating the piston in the cylinder the pendulum 
is provided with an extension arm connected at its 
upper end by a ball bearing with a plate which, in 
turn, has ball-bearing connection with the inner face 
of the piston. When the pendulum swings from its 
normal vertical position, as shown by dotted lines in 
the illustration, the piston is caused to move down- 
ward either by its own weight or with the assistance 
of several coil springs, and thereby draws the air 
into the upper end of the cylinder through a pair of 
valved inlets. When the pendulum swings back to a 
central position, the piston is pushed upward, forcing 
the air out through the central valved outlet into a 
suitable reservoir or the like, from which the com- 
pressed air. may be utilized for driving other machin- 
ery. In order to prevent the pendulum from swing- 
ing around in the casing, a number of projections are 
arranged in a circle on the inner face of the casing, 
in alinement with the ball of the pendulum. The pro- 
jections are preferably pyramidal in shape, so as to 
insure a proper rebounding 
of the pendulum ball when it 
strikes them. Mr. Andrew T. 
Prather, of 452 16th Street, 
Douglas, Arizona Territory, 
has recently secured a patent 
on this apparatus. 
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Radium and the 
Diamond, 

In the course of some ex- 
periments concerning the ef- 
fect of the emanations from 
radium upon diamonds, Sir 
William Crookes made a 
curious discovery. When a 
diamond was placed in the 
path of the radiations it was 
converted from the carbon 
crystal into the common form 
of graphite, while in addition 
its color was quite changed. 
As a result of this strange 


metamorphosis Sir William 
Crookes suggests that the 


radium rays may prove of 
great commercial value to the 
jeweler since by this means 
diamonds which are of an in- 
different and defective color 
may be appreciably increased 
in their commercial value by 
treatment under the radium 


rays. He also observed that 
prolonged action of the 
Speedy 12 knots, radium also increased the 


intensity of the pale-colored 
gems. 
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THE BUCKEYE TRACTION DITCHER. 
BY FRANK C, PERKINS. 

One of the most unique labor-saving devices recently 
brought out is the Buckeye traction ditcher, designed 
to cut trenches and ditches. By means of this ma- 
chine tile trenches are dug entirely without the use 
of hand labor, and this is of great importance, as 
the time of year when this work must. be done is 
frequently when it is practically impossible to find an 
adequate number of men available. 

In order to do this class of work successfully a 
machine must be able not only to cut trenches while 
the earth is moist and soft, but it must work equally 
well when the earth is hard and dry. The Buckeye 
traction ditcher was designed by James B. Hill, a 
mechanical genius of Ohio, and it is said to be cap- 
able of successfully working in swamp lands; at the 
same time it is’able to withstand the severe strains 
encountered in hard pan. 

The rigid frame of a 54-inch machine carries the 
boiler, engine, and all of the necessary details which 
are required to furnish as well as transmit power to 
the excavating wheel, which is hung independently 
of the main frame, and works in a frame of its own 
which is supported by the wheel itself and also by 
a leveling shoe which slides along in the bottom 
of the trench, thoroughly leveling the little ir »quali- 
ties which are occasioned by the vibration of the 
machine and pebbles taken up from the bottom. The 


A Trench Dug by the Machine. 


54-inch wheel cuts a trench 54 inches wide and the 
14%-inch machine cuts a trench 1414 inches wide, the 
latter width being used for 11-inch tile. 

The boiler on this machine is constructed of flange 
steel of a tensile strength of 60,000 pounds per square 
inch and is equipped with mud and fire door rings. 
The engine is of the center-crank horizontal type, using 
the locomotive style of crosshead, and link reverse 
duplex engines are used on the large machines, while 
a single engine is used on ditchers cutting trenches 
14% inches wide. The engines are coupled to a steel 
crank-shaft the throws of which are set on the quar- 
ter—that is, 90 degrees from each other—the same 
as on a locomotive. The bedplates of the engines are 
riveted to a steel base plate and this is bolted to the 
main frame of the machine. The engines are coupled 
up with one feed pipe in the larger sizes, a single 
governor being employed, and both exhaust pipes are 
also connected into one. 

The “business end” of this machine, the same as the 
bee, is at the rear. The excavating wheel is con- 
structed of malleable ircn and steel and the wheel 
proper consists of two circular rims held together at 
a proper distance from each other by the steel bucket- 
backs, which are riveted in place. In front of the 
backs and over them are the steel hoods or bucket- 
tops which hold the earth cut loose by the cutters. 

The center cutters are placed in front of the hoods 
or bucket_tops and the cutting edge of the center cut- 
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ters is a half-circle in shape. A little ahead of the 
center cutters are placed the side cutters, two to each 
center cutter, one on each side of it. The cutters 
are all forged by trip hammers and are shaped over 
torming blocks which make them ‘flaring,’ giving them 
the proper angle for free eutting, giving them free 
clearance, so that. their cutting edges alone come in con- 
tact with the earth. 

The cutters are held to the exeavating wheel by 
bolts, two in each side cutter and four in each eenter 
cutter. These bolts are amply strong to hold the 
cutters to their work in the hardest earth. But they 
are just light enough so that they will shear off in 
ease the wheel strikes quickly some solid obstruction 
which would break the machine. They are the safety 
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tle earth “sticks” to the sides of the buckets, in the 
small machines, so that it is necessary to provide a 
means of mechanically getting rid of the earth at the 
proper time. 

Two cleaners have been provided which work auto- 
matically, one upper and one lower. 

The upper eleaner is held in place by inverted V- 
shaped steel forgings which are clamped at one end 
or leg, and bolted at the other end or leg to the frame 
of the exeavating wheel. This cleaner is constructed 
with three are-shaped and diamond-pointed spades, 


which are bolted to the cleaner head and are of such 
shape and are spaced so that one is always in position 
for the oncoming bucket, which, as soon as the cleaner 
is reached, by its own action, forces the spade into and 


Rear View of the Ditcher, 


View Showing the Buckets of the Machine, 
THE BUCKEYE TRACTION DITCHER, 


valves of the machine, the same as wooden pins are 
safety devices on a grain drill. 

The excavating wheel is driven directly above the 
point where the actual cutting is being done, and there 
is said to be no power lost in friction after it reaches 
the wheel. This is shown by the guide rollers that keep 
the wheel in position which are actually loose when the 
wheel is cutting. The power, it is claimed, is entirely 
expended in cutting and lifting the earth, and the 
side of the wheel opposite in going down counterbal- 
ances the part ccming up. The driving of the excavat- 
ing wheels is accomplished by means of two heavy 
sprocket wheels whose teeth engage with segments 
riveted to the rims of the wheel. 

In places where the earth is inclined to be sticky, 
when just at the right (or rather wrong) consistency, 


down toward the opening of the bucket, thereby posi- 
tively discharging the material upon the elevator or 
“dirt-carrier” apron. This action brings another spade 
in position for entering and cleaning the next on- 
coming bucket. 

This cleaner is controlled by friction collars, one 
of which is secured rigidly to the cleaner shaft and 
the other is a sliding connection and is held to the 
cleaner by a diaphragm-shaped spring. 

The lower cleaner works quite differently and is 
constructed with but one cutting edge, and is forged 
from a bar of steel, arc-shaped to give it strength, and 
with two legs whose outer ends are hinged to the 
under and rear part of the excavating frame and just 
forward of the inside edge of the excavating wheel. 

The driving mechanism consists of a_train of gears, 
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cut from the solid metal, which are held to their work 
and in position by malleable side-bars. These gears 
vary in width of face and also ratio of speed with the 
different size machines. The larger the machine, the 
wider is the face of these gears, and also the greater 
is the difference in ratio, as on a large machine 
there is much more earth to be moved, and also this 
earth must be carried further. The train of gearing 
spoken of, drives the cross-shaft, which carries the 
large bevel gear, which meshes into and drives the 
bevel pinion on the rear end of the elevator. Incor- 
porated with the bevel gearing and forming a part of 
it is a friction disk. This frictional drive is necessary, 
because of the fact that when working in stony soil 
small stones sometimes become lodged in the sprocket 
chains of the elevator. Again, a large stone some- 
times becomes wedged between the bucket backs of 
the descending part of the wheel and the outer edge 
of the elevator apron. In those cases the friction disk 
will slip and thus prevent the breakage of any part of 
the machine. 

The operator stands or sits on his platform and 
by sighting over the guide toward the grade stakes he 
keeps the bottom of the excavating wheel on a true 
grade. As soon as the machine has traveled a few 
feet the rear shoe is then placed in position and clamp- 
ed in place, after which the cables are taken oft. The 
wheel is now carried at its rear by the rear leveling 
shoe amd at the front by the chains or cables, as the 
case may he, which are controlled by the operator by 
means of the grade wheel. 

This most interesting labor-saving device cuts to a 
perfect grade and it does it with a single cut at any 
depth up to its capacity from 4% feet deep to 12 feet 
deep. It is said to operate rapidly, cutting at the rate 
ot 3 lineal feet per minute at a depth of three feet in 
ordinary earth and greater or less depths at propor- 
tionate speeds. 


+--+ -— 
THE COMPLETION OF THE NEW YORK SUBWAY. 

Four years after the signing of the $35,000,000 con- 
tract for the construction of the New York Rapid Tran- 
sit Subway, and approximately on the day set for com- 
Rletion, this great work will be thrown open for the 

‘use of the public. The event will be marked by con- 
siderable civic festivity, and rightly so, for the Subway 
will not merely bring instant relief to the millions 
who for the past few years have suffered intolerable 
crowding under the present inadequate means of 
transportation, but it is in itself, judged in comparison 
with other great engineering works of a like character, 
positively without a rival. Paris, Berlin, and Buda- 
pest have their subways; but in total length and 
carrying capacity they do not compare with our new 
system of rapid transit. Nowhere can there be found 
such a stretch of magnificent four-track road as ex- 
tends from City Hall Park to One Hundred and Fourth 
Street, a distance of 6.7 miles, to say nothing of the 18 
miles of three-track and two-track road that go to 
complete the system. 

The section of the Subway that will shortly be 
opened represents the first contract, which was let 
four years ago for the sum of $35,000,000. The amount 

,hamed was merely for the construction of the road. 
As a matter of fact, the equipment, which includes the 
cars, the electric signaling apparatus, and the great 
power station at Fifty-ninth Street with its various sub- 
stations, scattered along the route of the road, cost 
$12,000,000 more, making a total expenditure of $47,- 
000,000 that was necessary before the road could be 
thrown open to the public. The total length of the line 
is 24.7 miles. Of this 19 miles is underground, and 5.7 
miles is elevated structure. Of the whole subway 6.7 
miles is four-track, 7.4 miles is three-track, and 10.6 
miles is two-track. There is a total of 5 miles of 
switches and sidings, and the total track mileage, that 
is to say, the total length of complete track with ils 
two rails and ties, is 70 miles. 

The power-house for the operation of the line is 
located at Fifty-ninth Street and North River: It is 
a huge building, the greatest of its kind in the world. 
It measures 200 feet in width by 690 feet in length. 
Centrally through its entire length it is divided by a 
wall which separates the engine-room from the boiler- 
room and coal bins. This coal bin, which is located 
immediately below the roof and above the boiler-room, 
has the enormous capacity of 25,000 tons of coal. The 
coal is fed by chutes directly down to the hoppers of 
the mechanical stokers, from which it is automatically 
fed to the furnaces. The ashes are dumped into the 
basement, from which they are carried directly to 
barges at the dock on the river front. Coal is brought 
in barges to the same dock, where it is unloaded by 
elevators and carried up by automatic conveyors to be 
dumped into the coal bins. Six lofty smokestacks are 
required for the boiler-room, and a novel feature is 
that the brick portion of these stacks terminates near 
the roof. The sub-structure of the stacks consists of 
massive steel towers of sufficient strength to carry the 
weight of the exterior brick stacks. 

The character of the motive power and generators in 
the engine-room is similar to that at the Seventy- 
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sixth Street power-house of the Manhattan Elevated 
Railways, the two systems, indeed, being connected up 
so that power may be drawn from each power-house 
for either the Subway or the elevated railways. The 
generators are driven by Allis-Chalmers compound en- 
gines of 8,000 rated horse-power, with a maximum 
capacity under 50 per cent overload of 12,000 horse- 
power. These engines are very similar to those at the 
Seventy-sixth Street power station, but are slightly 
more powerful and embody certain improved details. 
In this power station will be installed a separate set of 
generators for lighting the Subway which will be 
driven by direct-connected Westinghouse-Parsons tur- 
bines. The ultimate capacity of this. huge station, 
when everything has been installed, will be 132,000 
horse-power, thus making it the largest in the world. 

From the station, the current will be distributed to 
sub-stations, located in convenient positions adjacent 
te the Subway, where it will be stepped down and 
transformed for use at the motors. There will be two 
classes of service, the express and the local, the former 
utilizing the two inside tracks of the four-track road 
and the center track of the three-track road, the other 
utilizing the two outside tracks. The express trains 
will be made up of eight cars, five of these being motor 
cars and three trailers. The motor cars carry 200- 
horse-power motors, one for each truck, making a total 
horse-power of 400 for the car, or 2,000 for the train. 
When we bear in mind that the crack express engines 
of our steam railroads have only about 1,500 horse- 
power at command, to haul trains that weigh twice 
and three times as much as these express trains in the 
Subway, it will be understood what a splendid reserve 
of power the Subway motorman will have at command. 
The expresses will start from City Hail and make stops 
on the four-track system at Fourteenth, Forty-second, 
Seventy-second and Ninety-sixth Streets. From there 
on, stops will be made as determined by schedule, the 
expresses using the center track of the three-track por- 
tion of the road, and it is probable that One Hundred 
and Tenth or One Hundred and Twenty-fifth Street 
will be the next alternate stopping places for express 
trains after Ninety-sixth Street. 

The third track system extends from One Hundred 
and Fourth to One Hundred and Forty-fifth Streets, 
where the road passes beneath Washington Heights 
in a two-track tunnel. Emerging near Dyckman 
Street station it continues as a three-track elevated 
system to the end of the line. These express trains 
are to be run at a speed, between stations, of 45 to 50 
miles an hour. They will be scheduled to run under 
two-minute headway with 45 seconds stop at the sta- 
tions above named, the average speed, including stops, 
being 30 miles an hour. The average speed of the 
local trains, which will run under one-minute headway, 
will be 16 miles per hour, including stops. These re- 
spective speeds will give a running time of 15 minutes 
for oxpresses and 30 minutes for locals, from the City 
Hall to the Harlem River. 

It is evident that with a train service so frequent 
and fast, particular care will be necessary to guard 
against collisions and other accidents. We _ present, 
on page 181, some illustrations showing the method 
of block signals and automatic train-stopping devices 
that have been installed. The block signal system is 
that known as the pneumatic-electric, whose principles 
ot operation have been frequently described in this 
journal. The switches and signals are operated by 
compressed air, the valves of the operating cylinders 
being themselves operated by electric magnets that are 
controlled from the signal station. The blocks between 
stations and their respective signals, which latter are 
of the type shown in our illustration, are so inter- 
connected and inter-locked that no two trains can pos- 
sibly be in the same block at the same time. ‘The sig- 
nals are worked automatically by means of contacts 
that are operated by the passage of the train, each 
train setting its own protecting signals behind it as it 
passes into a given block. Thus far the description 
will apply to the automatic block-signal system 1s 
used on many of our steam roads; but in the Subway 
an additional precaution has been taken which should 
absolutely preclude the possibility of rear collisions. 
Opposite the signal, on the right-hand side of the track, 
is placed a trip which is thrown up when the signal is 
against the train, and lies down in the horizontal posi- 
tion when the signal is in the “go-ahead” position. 
This trip is so arranged that if a train overruns the 
signal when it is at “danger,” it will open the train 
pipe, setting the brakes and at the same time automat- 
ically cutting off the power. 

Severai of our photographs give an excellent impres- 
sion of the first-class nature of the work. The ties, the 
rails, and the ballast are of the highest type, the rails 
weighing 100 pounds to the yard and tie-plates being 
interposed between the rail base and every tie. The 
third-rail system is used, and we illustrate the method 
of protecting passengers and employes from contact 
with the third rail. This consists of a board which is 
firmly supported by means of brackets at a sufficient 
height above the rail to allow the contact shoe to enter 
between the covering board and the third rail, and 
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travel in that position without striking the board. 
Ultimately it is the intention to place a vertical cover- 
ing board at the back of the rail, thus completely in- 
closing it except on the side next the motors. Another 
of our illustrations shows a cut-off switch operated by 
hand which can be pulled down by the trainmen, for 
the purpose of cutting out a section of the line upon 
which a temporary breakdown may have occurred. 
The Subway stations and the sections of the track that 
they serve have been so arranged that it will be possi- 
ble to cut out the section of single track upon which a 
lreakdown occurs, without interfering with the cur- 
rent in the other three tracks. This is an improvement 
over the Elevated system in which it is necessary to cut 
out all four tracks for purposes of repair. The cir- 
cuits are so arranged that only a limited stretch of 
track is rendered dead by the opening of these switches, 
and there is no question that the period of interrup- 
tion due to short circuits, ete., will be greatly dimin- 
ished by this arrangement. 

Another of our illustrations shows the type of ticket 
booth which is used throughout the system. It is of a 
simple construction that harmonizes fairly well with 
the general decorative features of the stations. An in- 
teresting feature from the engineering point of view, 
that we illustrate, is the point just beyond One Hun- 
dred and Fourth Street, where the two tracks that run 
to the Bronx diverge from the main line. The turn- 
out is accomplished by gradually depressing the two 
inside tracks until they are at a sufficiently low level 
to pass beneath the easterly track of the westerly 
branch of the Subway. The two tracks are carried in 
a tunnel underneath the northwesterly corner of Cen- 
tral Park and continue in an underground tunnel and 
cn an elevated structure to Harlem River and the 
Bronx. This division of the line is far from complete— 
the delay being due to the difficulty encountered in tun- 
neling beneath the Harlem River. The connection be- 
tween the north and south sections of the tunnel has 
recently been completed, and it should not be many 
months before trains can be run from the One Hun- 
dred and Fourth Street junction to the northerly ter- 
minus of the line at Bronx Park. 
wit >< 


Life History of Radium, 


The view that uranium is the parent substance of 
radium was advanced by Rutherford and Soddy on 
the ground that it is one of the few elements having a 
higher atomic weight, that it is the main constituent 
of radium ores, and that the proportion of radium in 
good pitchblende corresponds roughly with the ratio 
of activity of radium and uranium. An examination 
of a number of specimens of uranium salts purchased 
from seventeen to twenty-five years ago showed that 
these all contained a larger proportion of radium than 
the more modern specimens. This result is in accord- 
ance with the theory enunciated by Rutherford and 
Soddy, but may easily be due to modified methods of 
preparation. IF. Soddy (Nature, 70, p. 30, May 12, 
1904), states that a kilogramme of uranium nitrate was 
purified until the proportion of radium present was 
less than 10-“ gramme as tested by the maximum 
amount of accumulated emanation. At the end of 
twelve months the amount of accumulated radium was 
certainly less than 10-"' gramme instead of the 5 X 107 
gramme calculated from the ratio of the radio-activi- 
ties of radium and uranium. The quantity of radium 
produced was therefore less than one ten-thousandth 
part of the theoretical quantity, and this result practi- 
cally settles, in a negative sense, the question of the 
production of radium directly from uranium. It is, 
of course, possible that intermediate substances might 
exist, and that radium would only be produced at a 
later stage, but there is no experimental evidence in 
support of this view. 

—_————— eae 
The Current Supplement, 

The current SurrLEMENT, No. 1497, opens with an 
excellent article by Day Allen Willey on ‘Mechanical 
Cooperage.” The article is accompanied by photo- 
graphs taken in the largest brewery in .the United 
States. An excellent discussion of superheated steam 
for locomotives in Germany tells what has been done 
across the water in a neglected branch of engineering. 
The English correspondent. of the ScrentTiFic AMERL- 
cAN writes instructively of irrigation development in 
Hgypt. An ingenious spiral screw arrangement for 
levers is described and pictured. The prime minister 
of England, the Right Hon. A. J. Balfour, recently 
delivered a thoughtful address before the British As- 
sociation for the Advancement of Science, which he 
entitles “Reflections Suggested by the New Theory 
of Matter.” The attitude assumed by Mr. Balfour is 
one of interrogation rather than of conviction. The 
St. Louis correspondent of the SclENTIFIC AMERICAN 
has three articles in the SuprremMent. The first tells 
of the exhibit of New York State; the second of royal 
sleeping cars in 1842 and 1904 (this article being illus- 
trated with a picture of the first sleeping car ever 
used, that of Queen Adelaide): and a model of the 
10,000-horse-power alternating current generator. 
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The Black Race. 
To the Editor of the Scientiric AMERICAN: 

In answer to the question suggested by Prof. Dexter 
in your paper of August 20,1904, I venture an idea. It 
has been admitted by scientists generally that in the 
sun’s rays are present certain radiations of the nature 
of X-rays, which are chemically active. These rays 
affect the human organism injuriously; e. g., in sun- 
stroke the brain is permanently injured, which usually 
results in softening of the brain or immediate death. 
History presents a remarkable instance, which has 
often been commented upon, of the Roman soldiers 
enduring long marches under tropical sun, with very 
few cases of sunstroke, notwithstanding the large 
armies marching. This is attributed to the protection 
afforded by the polished metal helmets worn, the metal 
apparently resisting the injurious radiations in the 
sun’s rays. Now, regarding the black races of the 
tropics, may not nature have provided the dark pig- 
ment in the skin and hair for the purpose of affording 
protection to the human organs from the dangerous 
chemical radiations of the sun? The heat produced 
by the sun’s rays is therefore the less dangerous agent. 
For this reason the increased heat absorption of the 
black skin, as compared with white, is of little con- 
sequence. It is well known that men have remained in 
rooms with the temperature of the air équal to that of 
steam (212 deg. F.) witheut injury. 

TuoMas W. Cooper. 

Detroit, Mich., August 21, 1904. 

i 
The Work ofa Tornado. 
To the Editor of the Scienrivic AMERICAN: 

In your issue of July 30 is published an interesting 
description of the damage wrought by the recent tor- 
nado (or as you term it “cyclone”’) at St. Charles, 
Minn., in which the writer introduces some attempts 
at explanation of the different effects wrought upon 
the damaged buildings, which to his mind seem to be 
due entirely to a high wind. 

Now it must be evident on very slight consideration 
that no wind, however high, could have produced 
some of these effects, as, for example, that shown in 
the upper left-hand corner of your illustration, illu- 
strating the damaged dentist’s office, which had the 
front wall and a part of the side wall of the second 
story blown out, while the house was otherwise appar- 
ently uninjured. 

Without attempting here an explanation of the tor- 
nado’s origin, I believe its nature is perfectly well 
understood, consisting of a free circular vortex of air 
about a moving vertical axis, the air rushing toward 
the axis from all directions, and assuming necessarily 
and inevitably a vortical motion. As is well known, 
the radial or centrifugal force exerted at different dis- 
tances from the axis becomes continually greater (the 
linear velocity of the wind remaining the same), by 
the formula for centrifugal force F = mv? + r; or in 
other words, the barometric gradient becomes con- 
tinually greater as the center is approached, and this 
is another way of saying that the pressure of the air 
diminishes with increasing rapidity as the axis is 
approached, until at the axis it becomes theoretically 
zero, the velocity becoming infinite at the limit. Now 
as the axis moves rapidly over the earth’s surface, it 
follows that at any point lying at or near the path of 
the axis the barometer experiences a very sudden and 
extreme drop, which causes a corresponding expansion 
of the air at this point. If then, any air is confined, 
as, for instance, by the walls of a building, the effect 
produced is identical in its nature with that of an ex- 
plosion. Suppose, for instance, the sudden drop in 
pressure is 10 inches of mercury or five pounds per 
square inch, which is nothing extraordinary. This 
would produce a sudden excess of lateral pressure on 
the interior of a wall 10 feet square of 72,000 pounds, 
or 36 tons—enough to demolish any ordinary struc- 
ture. It is not, therefore, surprising that this con- 
dition of affairs should have the effect of breaking 
windows and raising roofs, as gas explosions are 
known to do. 

It follows that the proper way to avoid effects of 
this sort, where a tornado is anticipated, is to open 
the doors and windows of the building. Doubtless in 
the case of the tornado above alluded to, the shop door 
on the first floor was open, which permitted the con- 
fined air to escape without damage, while the windows 
in the upper story were shut. In like manner it may 
be observed that in the case of the schoolhouse all 
the window panes were broken in the main building, 
where the roof stuck on; but in the wing, where the 
roof was lifted off, only a few of the panes were 
broken. But the case of the furniture warehouse, in 
which 500 chairs were scattered in all directions, seems 
to be the best illustration of the explosive effects pro- 
duced by confined air under such circumstances. 

Incidentally the misuse of the word ‘cyclone’ to 
mean tornado should not pass without comment. It is 
regrettable that this word should be so abused in com- 
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mon parlance to mean something for which we already 
have a perfectly good word, and which is altogether 
different from its proper signification. It should be 
scarcely necessary to say that a cyclone is not a 
tornado, but is one of those widely distributed circular 
storms which are constantly sweeping over the earth’s 
surface in temperate zones, known by the weather 
bureau as “lows.” GEORGE W. COLLEs. 
Milwaukee, Wis., August 20, 1904. 


THE NEW CUNARD TURBINE STEAMERS, 

BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Among the nautical exhibits in the Transportation 
Building the most complete is that of the Cunard 
Steamship Company, which consists mainly of a set 
ct handsome models illustrating the progress of the 
shipbuilding art, as shown by the various transatlantic 
steamships which have been turned out during the 
sixty-five years of the company’s operations. The group 
of models is flanked by a large diagram which shows 
the progressive development in size, horse-power, and 
speed of the ships during the period under considera- 
tion. The smallest model is that of the historic “Bri- 
tannia,” the pioneer vessel of the company. This littie 
craft, which was launched in 1840, was 200 feet in 
length (which by the way is only about 50 feet longer 
than the racing yacht “Reliance’’), 34 feet 4 inches in 
beam, 24 feet 4 inches in molded depth, and she had 
a gross tonnage of 1,154 tons. With an indicated horse- 


STERN VIEW OF MODEL OF 25-KNOT TURBINE 
CUNARDERS AT THE ST. LOUIS FAIR. 


power of 440 she was capable of making a speed of 8.5 
knots an hour. It is not our intention here to trace the 
development of the boats through the age of wood, 
which lasted till 1852, or through that of iron, which 
ran from 1852 to 18798, when the first steel vessel of the 
company made its appearance as the “Servia,” of 9,900 
tons and 16.7 knots speed. The three largest models are 
placed in line ahead and they represent the “Lucania,” 
of 625 feet lenezth and 22 knots speed, the ‘Caronia,” 
one of the two new boats now under construction, to be 
placed on the line in 1905, and between them is the 
mode! of the new 25-knot turbine steamers. Of the two 
sister ships of the “Caronia’”’ type, one is to be propelled 
by reciprocating engines, the other by engines of the 
turbine type; and as the two vessels are to be identical 
in everything except their motive power, an excellent 
opportunity will be given to determine the exact rela- 
tive fuel efficiency of the two systems, to say nothing 
of the comparative data that will be obtained bearing 
upon the question of oil consumption, wear and tear, 
and the cost of attendance. These two vessels are to 
be 6) feet in length, 72.4 feet in beam, and 43.9 feet 
in’molded depth; the tonnage will be 21,000, and with 
21,000 horse-power they are expected to make a speed 
of between 18 and 19 knots an hour. 

Of course the model that attracts most attention is 
that of the new 25-knot, 40,000-ton turbine steamers. 
The fact that the surrounding models are built to the 
same scale renders it possible to make an instant com- 
parison, at least in point of length and bulk, between 
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the new ships and the other large vessels. The result 
is striking; for the ‘Lucania,’ for all her length of 
62 feet, looks positively a small vessel in comparison. 
The most notable features in the turbine steamers are 
the great height of the freeboard, the great diameter 
and lofty reach of the smokestacks, and the vast un- 
broken sweep of the upper decks. For reasons which 
can well be understood in this age of keen competition, 
the company has not seen fit to place upon the placard 
of this model any of the dimensions; but it is prob- 
able that when the vessels are launched their length 
will be found to run close to 800 feet, their beam to 
about 88 feet, their draft to 35 feet, and the 
displacement will be not short of 40,000 tons. By 
studying the model it will be seen that the side plating 
of the vessel has been carried up one deck higher than 
has been common in previous large ocean liners, thus 
adding about ten feet to the freeboard, and giving three 
lines of port holes. From abreast of the forward 
smokestack to the bow the plating is carried up yet 
another deck, thus providing a flush forecastle deck 
extending from 50 feet or more aft of the bridge clear 
to the bow. There is therefore no well to become 
flooded with water when the ship is driving into a 
head sea. The freeboard at the bow must be fully 45 
feet and amidships it cannot be less than 32 to 35 feet. 
Above the water line there are six decks, three of them 
contained within the hull proper, and the other three 
being carried on extensions of the framing and afford- 
ing vast promenades open to wind and weather. The 
smokestacks, which reach about 170 feet above the 
keel, are even larger than those of the ‘Lucania,’ 
which are 21 feet in diameter. They are elliptical in 
cross-section, and on the longer axis they measure 381 
feet. 

The horse-power necessary to drive this vessel at 25 
knots an hour and provide a sufficient reserve for 
heavy weather will be not less than 75,000 and possibly 
more. It will be divided between four shafts. The 
outer propellers extend through the hull at a consid- 
erable distance forward of the stern post while the 
inner pair of propellers are located in the usual posi- 
tion near the stern post. This division of the 
power between four shafts will, of course, conduce 
greatly to the security of the ship, and will make sure 
that, even with one propeller disabled, she will be 
good for something over 22 knots an hour. It is ex- 
pected that these vessels will be in service in the 
season of 1906. 

The huge proportions of the new ships is shown 
very graphically in the comparison on the front page 
of this issue. The figures are drawn to the same scale. 
If placed on end, the big ship would be more than 
double the height of the Park Row Building, the lar- 
gest office building in the world. If the 420-foot ‘“Tal- 
tic,” of 1871, and the 200-foot “Britannia,” of 1840, 
were placed end to end, they would still be 180 feet 
short of equaling the total length of the turbine liner. 
Trinity Church spire—that old-time standard of lofty 
measurements—is 288 feet in height. If the new liner 
were placed’ in the churchyard alongside the church, 
its upper deck would be level with the ridge of the 
roof, its smokestack would reach half way up the spire, 
and the truck of its foremast would be within 30 feet 
of the cross that crowns the spire. 

—~>+0> > 


The Source of Radium, 

Joly suggests in Nature that radium may not be 
derived purely as a disintegration product but as an 
atomic combination of radio-active products with some 
of the elements present in pitchblende. Thus radium 
would represent the synthesis of an element, not its 
decomposition, and the new atom not being very stable 
would be short-lived. Hence its radio-activity. The 
genesis of radium might be sought in molecular inter- 
mixtures of the radio-active elements with the various 
bodies conspicuously present in pitchblende. Ramsay 
considers that a more promising field of research ap- 
pears to be to try to ascertain whether the immense 
amount of energy evolved in various forms during the 
disintegration of the radium emanation may not be 
able to cause chemical change of a constructive nature 
—for example, to change bromine into iodine. An at- 
tempt has been made to see if this was the case, but 
without a positive result. 

+0 

The total number of British vessels entered with 
cargoes and in ballast at ports in the United Kingdom 
from foreign countries and British possessions in 1903 
was 35,741, with a tonnage of 34,349,028 tons, as com- 
pared with 35,895, with a tonnage of 32,302,436 in 1902. 
The British vessels which cleared numbered 35,061, 
with a tonnage of 34,862,945 tons, the total in 1902 
being 35,045, with a tonnage of 32,600,471 tons. The 
foreign vessels entering in 1903 amounted to 29,748, 
with a tonnage of 18,166,104, and in 1902 the number 
was 29,580, with a tonnage of 17,317,681 tons, while 
the foreign ships that cleared in 1903 reached the total 
of 29,320, with a tonnage of 18,241,267 tons, as against 
29,462, with a tonnage of 17,652,131 tons in the pre- 
vious year. 
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GOVERNMENT LIFE-SAVING STATION AND THE FERRIS 
WHEEL, 

BY THE &T. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

One of the popular centers of attraction at the fair 
is a considerable lake of water which the United States 
government has selected for its most interesting ex- 
hibit of the United States Life-Saving Service. The 
point of view of our illustration is the far end of the 
lake from the life-saving building, the latter a modest 
structure consisting of a central] tower surmounted by 
the Stars and Stripes, with a one-story boat house and 
launching ways to the left of it and a two-story portion 
to the right for the accommodation of the life-saving 
crew and their apparatus. Rising from the center of 
the lake is a mast and yardarm-representing the same 
portions of a stranded ship, which are used in giving 
exhibitions of life-saving by means of the life buoy. 
To the left of the lake is seen the tracks o£ the In- 
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ashore. Another and cqually interesting exhibit is that 
when the life-saving crew pull out into the middle of 
the lake and proceed to upset the life-boat, pulling it 
ever upon themselves and causing it to turn over three 
or four times in succession, the crew in every case 
passing under the boat and coming up safely, to climb 
in again on the other side as she rights herself. 

The famous Ferris Wheel, shown to such picturesque 
advantage above the clump of trees that cluster at its 
foot, is the same structure that attracted so much at- 
tention at the great Chicago Fair in 1893. It has been 
in practically continuous use ever since. At the time 
that the Louisiana Exposition was planned it was 
hoped that some mammoth structure corresponding 
in size and novelty to the Ferris Wheel would be 
produced as an attraction of the fair. Nothing, how- 
ever, was forthcoming, and accordingly arrangements 
were made to bring the Ferris Wheel to the fair and give 
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to its full capacity. The axle on which it turns is a 
solid steel forging, 32 inches in diameter and 45 feet 
long. The solid bronze bearings upon which it turns 
are each 6 feet long and contain nearly two tons of 
metal. The wheel is run by a double-reversing engine, 
with cylinders 30 x 48 inches, capable of developing 
200 horse-power. 


oOo 
Prof. Pickering’s Reported Lunar Changes. 


Prof. William H. Pickering, now temporarily located 
at the Lowe Observatory, Echo Mountain, California, 
reports that on the night of July 31, 1904, a bright, 
lazy object 2 sec. in diameter was noticed upon the 
floor of the lunar crater Plato. Observations made 
July 21, 22, 23, 26, 27, and 28 had shown nothing un- 
usual at this point. August 2, in place of the bright 
object a black elliptical shadow was seen. It resembled 
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UNITED STATES LIFE-SAVING EXHIBIT WITH FERRIS WHEEL IN BACKGROUND, THE LIFE-SAVING CREW ARE OVERTURNING THE LIFEBOAT TO DEMONSTRATE 


tramural Railroad with one of the Intramural trains 
rounding the curve and about to pass behind the life- 
saving building. To the right is the large grand 
stand which has been erected for the use of the public. 

There is not in all the fair grounds a more popular 
exhibit than this, and the large crowds shown in our 
illustration may be witnessed every day at the fair 
at the hour of exhibition. The drill includes exhibi- 
tions of practically all the more important apparatus 
used by the life-saving corps. A boat with its full 
crew aboard is launched down the runway, pulls out to 
the mast, and lands a couple of sailors who climb to 
the foretop. The boat returns, a line is shot out by 
means of the gun, falls across the yard-arm, and is 
made fast to the mast. A heavier cable is drawn out 
over the life-line, made fast and hauled taut by the 
crew ashore. Then the breeches buoy is pulled out 
ever the cable and the ship-wrecked sailors brought 


ITS SELF-RIGHTING ABILITY. 


it a central location. The problem of moving the wheel 
trom the north side of Chicago, where it had been in 
service since the Chicago World’s Fair, to St. Louis 
was no small one in itself, for there was 4,200 tons of 
material, including the 70-ton axle, the engines, boilers, 
derricks and falsework that had to he transported. It 
took 175 freight cars to move this material. 

A brief résumé of the dimensions, and some descrip- 
tion of the great wheel, may be interesting. It is built 
upon the bicycle-wheel principle with great tension 
spokes 2 15-16 inches in diameter, and it consists of two 
wheels braced together. Between the outer rims of 
these wheels the 11-ton cars are suspended on pins 614 
inches in diameter and 6 feet long. The cars are 13 
feet wide, 26 feet long, 9 feet high and will carry 60 
persons each. There are 36 of them in all, so that the 
total capacity of the wheel is 2,160 persons, and on sev- 
eral occasions in its history the wheel has been filled 


a crater and measured about two miles in diameter. 
To the northeast and north extended a large, white 
area. This was confirmed upon August 3. The ob- 
ject coincides approximately in position with crater- 
let No. 3, Harvard Annals, XXXII., Plate X. A tele- 
gram dated August 22 confirms the reality of a con- 
spicuous change in this region since last month. It 
states that the existence of the new craterlet is con- 
firmed, that its diameter is three miles, and that the 
bright area had shifted obviously since August 3. 
Several other objects not previously mapped have been 
observed while examining Plato. They consist of two 
craterlets and a dark spot between two rifts on the 
southern border of the crater floor, a large craterlet 
on the northeastern border, and another one 2 sec. 
southeast of craterlet No. 68. The white area form- 
erly so conspicuous surrounding craterlet No. 54 has 
now nearly disappeared. 
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Emergency Cut-out Nest of Pipes for Cooling Air Used in Switch and 
Switch. Signal System. 
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Truck of Motor-Car Showing Third Rail and Contact Shoe. Section oi Third Rau with Covering Boaru in Place 


Tracks at 104th Street Junction. Automatic Stop A. 


COMPLETION OF THE NEW YORK RAPID TRANSIT SUBWAY.—([See page 178.] 
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SIGNAL SERVICE IN MODERN WARFARE. 
BY M. C. SULLIVAN. 

The field operations of the Japanese army in the 
war now in progress in the Far East demonstrate that 
it possesses a capacity and a precision for extensive co- 
operation, and above all, for maintaining a successful 
military secrecy that is, indeed, marvelous. 

It has perhaps occurred to some readers that the 
wonderful successes that have fallen to the lot of the 
Japanese army 
in its conflict 
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The Japanese military engineers made a special study 
of the effectiveness of the various means of signaling 
available for battle-field communication used in the 
last Soudan campaigns by Kitchener, and more recently 
by the United States army in Cuba, the Philippines, 
and China, and by the English army in South Africa, 
such as the flag, torch, heliograph, telegraph, and tele- 
phone, and as a result adopted the telephone as the 
most practical, and have used it more extensively and 


with Russia, 
have been due 
in a_- great 
measure to the 
more intelli- 
gent use of 
modern meth- 
ods of signal- 
ing. This is 
true, and it is 
to the success- 
ful use of the 
different 
means that 
may be used 
for transmit- 
ting _ intelli- 
gence rapidly 
on the battle- 
field that the 
Japanese gen- 


erals have 
been able to 
make those 


strategic 
m ov e ments 
which have 
won the praise 
of military ex- 
perts through- 
out the world. 

It is not 
alone the su- 
perior courage of the Japanese officers and men that 
is winning victories. The Russians, too, are brave, 
and in numbers they at least equal the Japanese. 
The great secret of the superiority of the Japs is their 
better application of the science of warfare. 

While Japan was planning for a war which she well 
knew was inevitable, she fully understood that her 
army must have something more than mere physical 
courage on which to rely for victory. 

The world at large has for some time been aware 
of the ingenuity and resourcefulness which the Jap- 
anese have exercised in utilizing the great forces of 
nature in the building up of their country, but it 
required the present conflict to show how well they 
are able to bring these same forces together for the 
protection of their nation. 

On account of the great rapidity with which events 
culminate and follow each other on the modern battle- 
field the ability of being able to promptly forward 
orders and information more than ever before enters 


Copyrighted 1904 by G. U. Harvey. 


“ Wig-wagging ” Signals to a Distant Point. 


successfully than has ever been done before on the 
battle-field. 

In flag signaling, commonly called “wig-wagging,” 
there are but three motions. The signalman facing 
squarely the direction in which it is desired to com- 
municate, waves the flag or other appliance to the 
right, left, and front. The first two motions are the 
elements by which the alphabet is constructed; the 
third being used to signal the ends oi words, sentences. 
or messages. The flags, made of cloth of light and 
close texture, are square in shape and have a smaller 
square in the center of a different color from the body 
of the flag. The colors commonly used are red with 
white centers, and white with red centers, in sizes two 
and four feet square; the two-foot flags have 8-inch, 
and the four-foot flags have 16-inch square blocks for 
their centers. The color of the flag must contrast as 
strongly as possible with that of the background. 
Upon this contrast the legibility of the signals often 


depends, 
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The Field Yelephone in Use. 


into the considerations which influence the final result. 

In the previous great wars the line of battle was so 
contracted that the commander could directly super- 
vise and control the entire field; but now, owing to 
the murderous fire of modern rifles, the disposition of 
troops covers an area of many miles and consequently 
they are less under the direction of the commander- 
in-chief, and this state of affairs requires great effi- 
ciency on the part of the signal service. 


SIGNAL SERVICE AS USED BY THE JAPANESE. 


Messages can be “wig-wagged’’ distances of twelve 
miles, under perfect atmospheric conditions, using 
powerful telescopes. Under ordinary conditions the 
range is scarcely more than half as far. 

The heliograph is an instrument of great range, 
and consists of mirrors so arranged that rays of sun- 
light may be projected in any direction, a shutter being 
used to interrupt and control the flash It requires 
plenty of sunshine, and where nothing intervenes to 
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obstruct the flashes messages can easily be sent dis- 
tances of fifty miles. 

Flash lanterns, having a range of about that of the 
flag, are used for night signaling. 

While the visual systems possess the great advan- 
tage of mobility and require little skill to operate, they 
are all at the mercy of the weather, and, having to be 
worked trom elevated points, their presence in the 
field cannot be successfully concealed from the enemy. 
T he electric 
systems, con- 
sisting of the 
telegraph and 
t ele phone, 
when com- 
pared with the 
visual systems 
are complicat- 
ed and require 
a high degree 
of skill for 
their success- 
ful operation, 
but they are 
available atall 
times, regard- 
less of weath- 
er conditions, 
while conceal- 
ment from the 
enemy is com- 
plete. 

The chain of 
commu nica- 
tion is divided 
into three 
parts, the per- 
manent, the 
semi - perma- 
nent, and the 
temporary or 


flying lines. 
For the per- 
manent lines 


the existing commercial telegraph and telephone lines 
are used as far as possible. Semi-permanent lines are 
used to connect the different commanders with the 
base of supplies located behind the zone of active 
operations. The temporary or flying lines, used in 
the zone of active operations, are intended to enable 
the commander to be in instant communication with 
every division of his army, as well as with those of 
the most advanced outposts. It is in this fighting zone 
that the Japanese are using the telephone to the 
greatest advantage. 

The difficulties incident to maintaining telephone 
communication on the battle-field are many and varied. 
The ‘lines are of the most temporary character, no 
effort being made in their construction for their preser- 
vation. Where possible the wire is reeled trom 
wheeled vehicles, like so much rope, across fields, or 
if roads are followed, it is laid to one side. The tele- 
phone department of the Japanese signal corps com- 
rletes its lines as fast es the treors move, even under 
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forced marching. The wire and instruments are car- 
ried on cars whenever possible, but as the army ad- 
vances into wild country, where roads cease, it is 
necessary for the coils of wire to be slung over the 
shoulders of the men and carried great distances by 
foot. The wire is specially insulated to withstand the 
hard usage to which it is subjected. 

In organizing their signal department the Japanese 
engineers learned that men who were skilled in elec- 
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tricity could be made acquainted with the details of 
army work much easier than those who had acquired 
familiarity with soldiers’ duties could be trained into 
electricians. The plan followed by them has been to 
utilize the available operators and electricians who, as 
civilians previous to the war, were engaged in trans- 
mitting commercial intelligence by the means of the 
telegraph and telephone. These electricians, as a re- 
sult of their experience, knew the telephone, and being 
skilled in all the details 
of its construction and op- 
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complicated launching device of springs. Further- 
more, by a very ingenious system of levers, and by 
connecting his handle bars with the vanes, Mr. Wins- 
low has provided himself with a controling mechan- 
ism that really forms a part of the starting device. 
——_—_————q~s> +28 
PROF. BOTTS’S FLYING MACHINE 
BY J. MAYNE BALTIMORE. 


Prof. R. H. Botts, who for nearly twenty years 


eration have in a_ short 
space of time accomplish- 
ed results with it on the 
battle-field that have estab- 
lished a permanent place 
for it in modern warfare. 

The operations leading 
up to the battle of the 
Yalu River, and the battle 
itself, brought to the front 
in a forcible manner the 
advantages to be secured 
by telephone communica- 
tion. 

Ten days prior to the 
battle a small Japanese 
advance guard was pa- 
tiently forcing back the 
Russian scouts who were on the Korean side of the 
Yalu, twenty-five miles north of Wiju. 

The Russians, who were strongly intrenching on 
the Manchurian side around Antung and Kiu Lien, 
never at any time saw the Japanese in force, not more 
than a handful of Japanese soldiers being in view at 
any time, and they moved about in a most unguarded 
way. The Japanese whom the Russians did see were 
in telephonic communication with the troops held to 
the rear of mountain ranges several miles away from 
the river. Whenever the troops moved it was at night, 
acting on detailed information which was sent over 
the hastily-constructed telephone system. 

During the battle an incident occurred which demon- 
strates the value of this instantaneous communication 
with all parts of the army, particularly during an en- 
gagement. When the right and left wings of the Jap- 
anese army, after crossing the Yalu, were closing in on 
the Russian flanks, the Japanese left found itself under 
fire of its own artillery. With their telephone system 
it was but the work of a moment to call up head- 
quarters at Wiju, which was in telephonic communica- 
tion with all of the batteries, and have the direction 
of fire changed, thus saving many lives and permitting 
the infantry to continue their advance. 

+ 8 
A NOVEL GLIDING MACHINE, 

Mr. S. V. Winslow, of Riparia, Wash., sends us the 
accompanying photograph of a flying machine, which, 
he assures us, has proven perfectly successful so far as 
balancing is 
concerned. The 
inventor hopes 
ultimately to 
use the con- 
trivance as a 
gliding ma- 
chine. 

In most 
aeroplanes, as 
our readers 
are doubtless 
aware, the 
problem of 
overcoming in- 
ertia is that 
which presents 
the greatest 
difficulty. More 
or less com- 
plicated 
launching de- 
vices have been 
invented 
which have 
not always 
been _ success- 
ful. The most 
common 
method, per- 
haps, of start- 
ing an aero- 
plane is to 
drive it down 
an inclined track, allowing it to soar of its own voli- 
tion after the momentum acquired has overcome the 
inertia. Lilienthal, it will be remembered, simply 
held his gliding device with his arms, ran down a 
hill at a considerable speed, then drew up his feet 
and soared for a hundred yards or more. Mr. Wins- 
low has adopted a novel method of attaining the 
same end. His bicyele is certainly as rational a 
soaring device as Maxim's track or Prof. Langley's 
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constitute the driving power—also operating in con- 
junction with the aeroplane. 

Prof. Botts claims that one great advantage of using 
these neutralizing propellers is that it prevents the 
entire machine from moving sidewise, or, in a circular 
direction; that the neutralizing forces hold it on a 
steady course. He says long study and repeated experi- 


menting has demonstrated this principle. 
These propellers are 


constructed on the _ bicycle 
principle, but having ar 
inner and_ outer rim 
(wooden) between which 
are fastened strong alu- 
minium blades or vanes 
arranged in groups of 
eight in the larger, and of 
four in the smaller wheels. 
The combined weight of 
the four propellers is only 
43 pounds. By means of 
the gearing, they are ca- 
pable of making over 500 
revolutions per minute. 
However, this very high 
rate of speed will be un- 
necessary. 


A BICYCLE AEROPLANE, 


has carefully studied the great problem of aerial 
navigation, is the inventor and constructor of a new 
kind of flying machine. His invention represents the 
results of his long and scientific study, investigations, 
and experiments. 

The Botts plan involves the combination of a per- 
fectly circular-shaped aeroplane together with two pro- 
pellers that work on a horizontal plane. The aero- 
plane is 62 feet in circumference—a fraction more than 
20 feet in diameter. 

There are two hoops to which the aeroplane is at- 
tached, an outer one of light, strong steel tubing, and 
a smaller one of flexible wood. The diameter of the 
latter is about 64% feet. The aeroplane is made of 
parachute cloth—light and very strong. By means of 
aluminium wire and strong hempen cords, the cloth 
is stretched as tight as a drumhead. 

In the center is placed a circular frame composed 
of bamboo, wood, and aluminium. This frame com- 
poses the car, where the operator sits; also contains 
the boiler, two engines and the beveled gearing, by 
means of which the system of propellers is operated. 
By means of wires and cords, the frame, car, etc., is 
very securely lashed to the aeroplane and the _ pro- 
pellers, shafting, etc. 

Above the aeroplane are placed two propellers work- 
ing horizontally. These two propellers are neutraliz- 
ing—that is, they run in opposite directions, but the 
vanes are so placed as to apply the power in one given 
direction—upward. These two propellers are the “up- 
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lifters,’ supplementing the aeroplane in ascending or 
descending. 

The upper propeller is smaller—5 feet and 1 inch in 
diameter. The lower wheel is 6 feet and 2 inches in 
diameter. Fore and aft are placed a propeller (work- 
ing vertically at the end of a shaft)—each being 6 
feet and 2 inches in diameter, Tike the other pro- 
pellers, they are neutralizing, moving in opposite di- 
rections—one pushing and the other pulling. These 


The propellers are also 

placed in linear sections. 

So when in motion they 

will cut or pass over different air currents at the 

same time, thus affording the results of several wheels 
combined in one. 

The aeroplane is so rigged that, like a sail, it may 
be partly or entirely reefed, in case of very high wind, 
or for other reasons. It may serve the secondary pur- 
pose of a parachute in making descents, or in the 
event of an accident to the machinery while in flight. 

In setting sail, the neutralizing, lifting, and ad- 
vancing propellers, with the aeroplane tilted upward 
at a marked angle, enable the machine to glide, or 
sail through the air, since the latter contains more 
than one square foot for every pound of weight 
carried. 

In the Botts machine the boiler is placed in front 
of the operator’s seat, affording a complete balancing 
of the entire machine. It would be almost impossible 
for it to capsize. 

There are two engines each of 6-inch stroke and 314- 
inch cylinder diameter. Total weight of the two en- 
gines is 33 pounds. The boiler has 60 feet of fire sur- 
face. Steam will be the motive power. The total 
weight of the machine, including the operator, is about 
214 pounds. 

The rudder is made of strong cloth—somewhat fin- 
shaped. It is so pivoted that by moving a lever 
it can be thrown at any desired angle, vertically or 
horizontally. The neutralizing propellers avoid the 
use of a large rudder to prevent the machine from 
twisting in the air. Prof. Botts has entered ~ for 


the prize at 
the World's 
Fair, and = ex- 
pects soon to 


start for St. 
Louis with his 
invention. 
—— e+ o—__ 
The discov- 
ery of import- 
ant coal depos- 
its in Euro- 
pean Russia 
and _ Siberia 
has made it 
possible £0 
substitute coal 
for wood on 
t he locomo- 
tives of the 
Trans - Siber- 
ian Railroad. 
Upon_ 2,000 
miles of track 
the _ locomo- 
tives are now 
using Siberian 
coal and _ in 
1903 as high 
as 500,000 tons 
of it were con- 
sumed. The 
coal comes for 
the most part 
from Tscheremchow and _  Shudschenka, in the 
Tomsk region. In the Siberian mines the coal 
deposit lies at a great depth and generally has but 
little thickness. It is often penetrated by water. Those 
of the Tomsk region are nearer the surface and can 
be easier worked, But the transportation of the coal 
to great distances it difucult to carry out. Accord- 
ingly it is proposed to supply a part of the road from 
the new mines which have been opened at Kaltschagin. 
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RECENTLY PATENTED INVENTIONS. 
Hardware. 
SCREW-DRIVIHR. TT. W. 
Mont. Frequent annoyance and inconvenience 
are experienced in the use of the screw-driver 
due to accidental unseating of the end from 
the groove in the screw head, and it often 
happens that from tiis cause the surface 


of 
a structure or piece of work becomes 


Fisher, Helena, 


not infrequently necessitating a new dressing 
or planing. ‘The present invention has for its 
principal object to provide a screw-driver hav- 
ing means (‘denominated by the inventor a 
holder or guide’) whereby the anneyance may 
be readily overcome and also whereby the 
operation of insertion and withdrawal of screws 
and 
the 


facility 
injuring 


effected with ease and 
liability to cutting or 


Imay be 
without 
hand. 


Houschold Utilities. 

SALETY GAS-VALVE.—LP. L. Satumt, New 
York, N. Y. ‘he invention is peculiarly ap- 
plicable for domestic use on ordinary gas- 
jets where there is more or less liability of the 
gas-jets being tampered with accidentally by 
unauthorized persons or children, ‘he im- 
provement allows the jet tu be opened at will, 
but not opened so readily as to become dan- 
gerous. In other words, the inventor seeks to 
render it impossible for tie jet to be opened 
except by a person whvu understands il and who 
desi-es to open it. 

SCREEN FOR WINDOWS OR DOORS,—-E. 
CHRISTEN, Decatur, Ind. The inventor pref- 
erably employs a suitable frame for supporting 
the screen before or within the fame of an 
ordinary window or dvor, said screen being 
of special construction and operating io pre- 
vent the rays of the sun from entering a com- 
partment in which it may be located. The 
sereen, however, offers no obstruction to fhe 
entrance of light and air therethrough ner to 
the viewing of outside objects or surrotndings 
from within. 


Machines and Mechanical Devices. 
BRAKH AND AUTOMATIC STO DEVICh. 
—— J. C. SMITH, Louisville, Ky. In this patent 
the invention has reference to a combined 
brake and automatic stop, which is usefal in 
many machines and especially in hoisting-ma- 
chines, particularly when applied to elevators, 
The objects are to provide means for auto 
matically stopping a machine, elevator, ov the 
like at predetermined limiting-points and at 
the same time provide means for stopping the 
same at iniermediate points as desired. 

TENSION DEVICH FOR WARP BEAMS. 
G. KeLter, New York, N.Y. Tn this: instance 
the invention relates to Jooms ; and Mr, Keller's 
object is the provision of a new and improved 
tension device for warp-beams arranged to give 
a uniform tension to the warp wodev varying 
weather conditions to insure the formation of 
faultless weaves. 

WOODWORKING-LATHE,-—-J. Me Kuennier, 
Wausau, Wis. The cutter is of the rotary type 
in the present invention and is driven at a 
high speed. Both of the turrets are driven by 
certain peculiar mechanism which imparts to 
them a slow step-by-step movement, the ele- 
ments being so arranged that the furrets are 
at, or practically at, rest during the {ime that 
the tool engages the work, the movement of 
the turrets being independent of the rota- 
tion of the work-holders or center-pins, which 
latter rotation goes on continuously. 


COFFEE OR SPICE MILL.—-J. W. Kirey, 
Butte, Mont. In carrying cut this improve- 
ment the object is to provide a mill which 


shall be adapted for grinding or pulverizing 
coffee and spices, the same to be not only sim- 
ple in construction, but adapted for more thor- 
oughly grinding or pulverizing than is possible 
with any similar mill known to the inventor. 

COIN-CONTROLLED LIQUID-DISPENSING 
APPARATUS. A. I’. Brapsuaw, Bieber, Cal. 
‘The intention in view in this case is the pro- 
vision of a simple nechanisn wherein liquid 
may be drawn from a suitable container on the 
deposit of a suitable coin or slug, the volume 
of escaping fluid being regulated automatically 
by the operation of a suitable knob and the 
eoin being discharged automatically into a 
suitable receptacle, so that the coin will not 
subsequently interfere with the proper service 
of the machine. 

NUT-TAPPING MACIIINE.---G. HF. 
LiInG and C, W. Rieuarps, Cleveland, Ohio. 
this patent the invention has reference to 
machine for automatically theeading nubs; and 
the prime object of the inyentors is the pro- 
duction of a machine in’ which the 7 

i 
| 
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operations are practically continous, and thus 
very greatly increasing the speed of the ma- 
chine. 


Of General Interest, 


COPY- HOLDER. «oT. Rivers, Seattle, 
Wash. The design in this case is to mect the 
demands of type-wriler operators for a device 
which will hold a copy so steadily in’ place 
that the jar or vibration of the machine will 
effect it to the least possible extent (when fas- 
tened to a solid desk will do away with all! 
vibration) and which may be used in any | 
number of positions on a folding type-writer 
cabinet, desk, or table in a way to avoid re- 
moval or readjustment of the holder when 
covering the writer with the ordinary cover 
with which they are provided or when open- 


's 


| construction, and easily reversed. 
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ing or closing writer cabinet or 


rolling-top desk. 

CASING-CLAMPING WRENCH —- J.) G. 
Wincur, Grand Valley, Pa. In carrying out 
the present invention Mr. Winger has particu- 
larly in view as an object the provision of a 
clamp which will securely engage with the} 
exterior surface of the casing-tube and may bes, 
used as a wrench to ten the same, the cone | 
struction of the device being such that the, 
tube will not be bent or crushed under 
influence of pressure exerted thereon. 

ANIMAI-TRAP. —G. J. Minuur, Walla 
Walla, Wash. ‘he invention is an improve- 


a folding 


the | 


ment in that class of traps in which a spring- 
actuated bow-shaped jaw is adapted to be set 
and locked in a retracted position and when! 
tripped by the. animal snaps down upon his! 
body. It relates particularly to the construc- 
tion of the locking and tripping device and its 
connection with the spring-jaws; also to con- 
struction of the jaws and their attachment to 
fixed portions of the stationary frame, which 
portions censtitute their fulcra; also the means 
for connecting the ends of the wires forming 
each of the jaws. 

VPEANO BACK—G. If Joxes, Oregon, Ub 
Tn this patent the ohject is to provide a back 
whieh is simple in coustruetion, comparatively | 
light, and arranged (to obtain the greatest: 
strength at the point where the greatest strain ; 
is exerted by the strings and the metal plate, } 


to increase the voltime of tone of the instru- 
ment by the elimination of the heavy posts | 
now in use in frames, and to maintain the 


instrument in proper tuie for a considerable 


length of time. 


Pertaining to Vehicles, 

WHEE LE TREM-COUPLING.—G, lL. M1ib- 
LER, Socialville, Ohio, In this iustance the in- 
vention is especially useful in couplings for! 
connecting the whillletree, douhletree, or: 
coupling-pote of a carriage or wagon with the 
Il can be applied to the center of 


cross-bit. 


Holsters or aaies ly receive the coupling-pin 
or king-boll ov wherever due bore ino a weed; 
or soft striclure requires protec tuig Jiaing. aks 
nochunping devices it tay be used fo fustea 
separate pares lovether and will consiiiule a 
stroug brace inenaber for Che piruebure. 


Prime Movers aud "heir Accessories, 


PUME CONTROLLING ALANS. AW. Sabana, 
Sourlake, Texas. Primarily the iuveutar seeks 
to provide means for the purpre: of a cone 
struction which will effectively operate as a 
governor for a pump ia such inemnmer that; 
when pumping off large quantities iusually | 


the oil-hne oecurs by 
when the sup 
low 


wasted whem a break in 
reason. of excessive 
ply to the suetion 
whereby piunps equipped with his improvement 
reqiire Jess attention, and the service of one | 
or more station attendants dispersed with. 

BOILER FLU COPPER. W. 
Moberly, Mo. “Phat class of devices which 
epiployed fer cutting the flies or tubes of Cabu 
lar boilers at a point within the fue shect are 
improved by this invention. and particularly 
ie that class of such cutters in whieh the 
body of the tool is provided with a cutter so 


pressive or 


becomes Loo 


BAESSLIER, 


are } 


is saved, 
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ebject of his improvement is the provision of 
an improved tie of this character of strong and 
simple construction and improved vrail-fastening 
devices so formed and so arranged relatively 
to the tie as to effectiveiy secure the rails and 
prevent them from spreading. 

Nor. -Copies of any of these patents will 
be furnished by Munn & Co. for ten cents eac.. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


RHAD THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we wil! 
send you the name and address of the party desir. 
ing theinformation, Im every case it is neces= 
sary to sive the number of the inquiry. 


YEONN & CO. 


Marime Iron Works. Chicago. Catalogue free. 


luquiry No. 595 14.—Vor wax used in manufacture 
of shoe polish. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 5952.—Ker manufacturers of pearl 
and bone button-making machines. 
“U.S.” Metal Polish. Samples free. 


Inquiry No. 5953.-—-For manufacturers of cvin 
slot portraiting machines. 


Perforated Metals, Marringtun & King Pertorating 
Co., Chicago. 


Inquiry No. 595.4.—For manufacturers of lathes 
and machines for making wooden bottles. 


Indianapolis. 


If it is apaper tube we can supply it. Textile Tube 
Company, Fall River, Mass. 

_ Inquiry No. 5955.—!or manufacturers of pump 
indicators. 


Want to buy receptacles tor toilet-room disinfectant. 


| Disinfectant, 194 Broad Street, Newark, N. J. 


Inauivy No. 5956.--for address of umbrella 


hande manufacturers. 
WANTED.— Addresses of importers and consumers of 
bambov. D. F. Mitchell, Jacksonville, Mla. 


Inq ry No. 9957.—For machinery tuo produce 
kuitted table paddiig, 


Sawmill machinery and outfits manufactured by the 
Luuo Mf. Co., Box 15, Muntpelier, Vt. 


Inquiry Noe. 595S8.--Kur makers of laundry ma- 


ehinery. 


American inventions neyotuited in Europe. Wenzel 
& Uanburger, Equitable Building, Berlin, Germany, 

Fiquiry No. 5959.—for address of drug company 
dealing i powdered extract of guilt weed. 

The celebrated “ Ilurnsby-Akroyd” Pateut Safety Vil 
Engine is built by the De La Vergue Machine Company 

Foot of Kast 138th Street, New York. 

Inquiry No. 5960.—For manufacturers of rope- 
making machivery. 

Ju buyig or selling patents money may be saved 
and tive gamed by writing Chas. A. Scott, 719 Mutual 
lite Building, builalo, New York. 


Inquiry No. 6961.—For firms or parties using 
smal bottles lor putting up samples of medicme ait 


» other articles, 


aitached that it may be projected trom: or re- 
tracted within a radias slot in Che Cool as re-! 
gtived for work ov when it is being inserted 
ov withdrawn Lroju the tbe. 

TURBINE. oT. Wasewors and M. Mo Iskenp, 
Jacksonville, Fla. lu this invention, which | 
relates particularly (o imqrovements in tur: 
bines, the object is to provide a reversible 


multiple compound expausion-lurbine Chit will 
be effective in operation with an economical 
use of motive ageut, simple and dirable in 
The inven- 
tors have alsu made another improvement re- 
lating to multiple compound expansion steam- 
turbines, the object of which is to provide a 
machine of this character that will be effective 
in operation, simple and durable in constiruc- 
tion, easily reversed, and arranged to utilize 
the motive agent to the fullest extent. 


Railways and Their Accessories, 


RATLROAD-SWITTCHL. TA. BowEn, Black-° 
stone, Va. Ma Bowen’s invention is in’ the: 
nature of an improved automatic railroad. ; 


switch designed to be set in operation by te 
engineer or some other person on the train or 


1 SCOPE! 


switchman along the track, as when freight. 
trains are being operated over the same. It 
comprehends certain navel fertures in the 
switch mechanism and in the combination, : 


with the same, of a shifting lever wilh stand, 
light, and locking devices. 
STRAUNER  ATVACTIMIENT FOR 
MATIC. ATR-BRABRIES.--S. J. Bauuanen, A. 
Voturen, and G. Uraurcu, Lineon, Neb. "The 
object of the invention is to provide a practical 
deview which may be readily connected with a 
the traim-pipe und the 
and also between fhe en- 
ginect’s  Drake-valve and the (rain-pipe on 
engines, the train-pipe, triple valve, and = en- 
gineer’s brake-valve being parts common to an 
air-pressure-brake system, and when so con- 
nected serve to arrest any kind of gritty or 
other impurity that enters the strainer de- 
vice, 
COMBINED 
FASTENING 
Watertown, Tenn. 


AUTO 


crossover-pipe between 
triple valve on cats 


RATLWAY-TIE AND RAII- 
DEVICH.— J. 4 hs GRIFFIN, 
Mr. Griffin’s invention re- 


We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 


Inquiry No. 5962.—lor parties making fiint glass. 


Patented inventions of brass, bronze, composition or 
aluininum construction placed on market. Write to 
American Brass Foundry Co., Iyde Park, Mass. 

Inquiry No. 5963.—For several second-hand, 
small electro magnets; also for dealers m amateurs’ 
electrical supplies. 


Manutaclurers of patent articles, dies, metal stamp- 
ing, screw Machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, Is 
south Canal Street, Chicago. 

Inquiry No. 596. 
ebc. 

SALW Adjustable stepladder patented in Cunada 
and United States. Used on stairways. Never placed 
ou market. Joseph A. Jueger- Rainer, Huil Ave. aud 
So. Scott Ave., Bradford Park, N. ¥.C. 


—Kor manufacturers of salve, 


For makers of light-weight 


Inquiry No. 5965. 
kerosene engines, 

‘Two patents fur sale. Supply tanks for water service, 
No. 195,662. Valve, a cut-off, for supply tanks, No, 
(387,94L Can furnish some valves, cut-off, in working 
order. P. J. Lotthauser, Clarenden, Texas. 

Inquiry No. 5966.—Kor manufacturers of the 
* Calentador de Camp.” 

Would you be interested in doing successful business 
in Mexico? Vieuse write for particulars. We will re- 
commend you a man well knowu with all business 
situations in that country. Arturo Anctres, Guadala- 
jara, Mexico. 


Inquiry No. 67 .--For machinery to saw buttons 
out of mussel shells. 

("Send for new and complete catalogue of Scientitie 
and other Bouks for sale by Munn & Co., 361 Broadway 
New York. Free on appllication 

Inquiry No. 5968.—For importers of tea and evt- 
fee. 


Tuquiry No. 5969.—For manufacturers of stereu- 


Jnguiry No. 5970.—For loom fur weaving wire 


Fouce. 
Tnquiry No. 5971.—For partics making machines 
used by stamp cutters, etc. 


Inquiry No. 56972.--For manufaeturers of bard 
sheet rubber, glass ware, brass goods aud carbon, 

Inquiry No. 5973.—Kor parties manufacturing 
macbines for maklug cigarettes. 


Inquiry No. 5974.—For manufacturers of sand 
blast machinés, 


Inquiry No. 5975.—Kor parties putting up shingle 
mill to cut cypress shingles. 


Inquiry No. 59'76.--For manufacturers of carbo- 


rundum. 


Inquiry No. 
combs. 


5977.—For manufacturers of barber 


Inquiry No, 5978.—For dealers in samples of rub- 


ber stamps. 


Tnguiry No. 5979.—For machinery for extracting 
and cleaning hemp. 


Inquiry No. 5980.—For 
and peat goods. 


Tnquiry No. 5981.—For 


manufacturers of peat 


manufacturers of wall 


fers more particularly to metallic ties; and the and packing paper. 


HINGES TO CORLUSPONDENTS, 


Names and Address must uccoumpany ull letters or 
no attention will be paid thereto. This is fer 
our information and not for publication. 

References to former articles or answe should gi 
date of papez and page or number of question. 

Inquiries not answered in reasonable time should be 

repeated; correspondents will bear in mind that 

some auswers require not a little research, and, 


2 


though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 


Buyers wishing to purchase auy article not adver- 

tised in our columns will be furnished with 

addresses of -houses manufacturing or eaurrying 

the same. 

Special Written Information on matters of personal 

rather than general interest cannot be expected 

without remuneration. 

Scientific American Supplements referred to may be 
had at the office, Price 10 cents cach. 

Books» referred to promptly supplied on reeeipt of 
price, 

Minerals sent for examination should be distinetly 

marked or labeled. 


(8454) CW. W. asks: 1. How does all 
artificial motion differ from the carth’s mo- 
tion? A. ‘Phere is ne difference, so far as we 
know, between (he carth’s motion and other 
motion, Motion is change of place. It muy 
be ibsat ihe question has some special sense 
which we do not detect. 2. Where, in travel- 
ing round the world, do you lose a day? A. 
If oe erosses the TS8Oth meridian voing frou 
cast to west he will skip a day, that is if he 
on Vuesday, he will immediately 
change his reckoning fo Wednesday, the howurs 


CPOSHES, 


renaining the same. On the other hand, if 
he crosses going from west te east, he will 
sel his vevkoaing back a day, that is, if he 
crosses an Tuesday be will immediately change 
his reckoning back to Monday. This is not 
because he doses a day or gains one. Tle has 
the same duration as athors, Tt is beeaise 
on wailiug fran east fo west the days are 
each more than twenty four hours long, and in 
going entirely around the world Lhiese min 


tes in excess of twenty-four Roars amount as 
a total to another tweaty-four hours ov a day. 


Similarly in sailing toward the east, one 
wveets the sun earlier by the change he has 
made in his longitude, four mimites of lime 
for each degrce, so that the days are less than 
twenty-four hours long. In going entirely 
around the world these deficiencies in the 


length of the day amount to twenty-foue hours 
or another day, and this the voyager gets by 
shifting his date backward one day on cross- 


ing the JsOch meridian. In olden times ships 
carried their reckoning without change till 


they had completed the voyage and then made 
the change on arriving in port, 2. Why will 
a vessel inade of cement hold water and not 
keep water out? A. A> vessel whieh will not 
keep water oul will not keep water in. tt is 
inconceivable that if should do Jlowever, 
may be porous so that water will 
it. when it is set into a tank of 
vet nol lave water ram oul of it 
so wet the place where it) stands when 
it, cuntains water. This is explained by the 
fact that the water which through the 
pores of the yessch is evaporated as fast as 
it appears on the outer and not 
accumulate in sufficient quantities to drop off, 
Use is made this peculiarity of porous 
earthen ware to secure cool water in 
the tropics, A porous vessel is img in a draft 
of air in the shade and the everporation of 
the water trom the external surface cools the 
water remaining in the vessel Be be re- 
freshing fo drink, ‘Phe manufacture of ce- 
blocks as onocd in architectural work and 
machines for iaking them are described and 
iUastrated in Scuenvirte AMrRrecAN, No. 9, 
Vol. SY, aiso SUPPLEMENT, J1S and 645, 
1 cents each. Any maker of brick machinery 


SO. 
a. vessel 
leak into 
water, and 
as to 
OOZES 
does 


SULTA Ge 


of 


vessels 


sO to 


newt 


Os. 


can omake the block-amalding machine, We 
refer you to the Atuerican Clay’ Working Ma- 
chinery Company, Bueyrus, Ohio; you will 
also find another address in the copy of 
ScLENTIFIC AMERICAN mentioned above. 

(9455) D. Le P. asks: Are the 
velocities of light and attraction from the 
Invouw, the same, and if aet, why is it thet the 
tides are dvawn up when the moon is ap 
parently over (hem? What is the actual posi- 
tion of the moon as regards the earth, when 


its observed position is at the zenith? A. Phe 
force of gravitsttion is held by scientis(s lo act 
instantaneously tlirough spice, Light travels 
wilh a velocity of TS6.300 miles per second in 
the spaces beiween the heavenly bodies. Phe 
tides produced by the moon are not directly 
between the moon and the center of the earth. 
that is, directly under the moon, It requires 
time to overcome the inertia of the water, 
and the crest of the tide wave is about one 
hour behind the moon in the open sea, while 
near the shore, in bays and rivers it may be 
much farther than this behind the moon. The 
position of the moon in the sky differs as seen 
from any place from its position as seen from 
the center of the earth. You can draw a (lia- 
gram for the latitude of your place and see 
the relative position as scen from your place 
and from the center of the earth. 

(9456) S F.C. asks: Will you kindly 
decide the following questions: A claims that 
it has never been sclentifically demonstrated 
that it is possible to throw a globular sphere 
or baseball and make it describe a curve on 
the same plane, i. e, what is commonly 
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termed an in-curve or an out-curve. <A also] give, in as simple and non-technical language asl neaiates, a: a Aa waes Retovele hed -++. 768,587 | Game set, R. Freeman + 768,849 
i i ALY. aeo it i ¢ 1 sag} 7 bea rca . tustrating toel, BL Stary tie THS,S26 | Garbage reece 2 ilting wo 

claims that if any curve does take place it is|as possible, such necessary instruction in Catamenial pad, Jl de, Mingv PH ee Cuees pone rerehag tilting. De Bing to Teens 

due to the resistance of the air to the ball; chemical analysis, in its relation to the manu- Cement, uspbalt paving, Fy. 9,123 | Garment supporter, A. W. Mensor, et al.. 768,767 

traveling in one direction but revolving in|} facture of glass, as will enable the workman | Chitin wrench, G. Amborn ..........- Gas generator, acetylene, D. H. Treichler. . 768,830 
. : : “i RAE cot re se dag ies _- : a te Chain wrench, G. W. Duftord Gas producer, Crossley & Rigby.......... 768,655 

the opposite, also that said curve will not ex-|to discover beforehand any imperfections in} Chum, W, Smith ...........- Gas purifying apparatus, Hyerett 

ceed 4 inches in 60 feet. B claims that a/the ingredients, and so ayoid failure in the | Churn, C. A, Janson ........ MAN: .hcice wees visas : 768,792 


Churn, A. M. Smithley ....... 
Cigar machine, Snrevely & Keller 
Cigar tip eutier t 4 

% AL Iske 


Gate. See End gate, 

Gate operating device, J. 
Gearing, J. W. Miller 
+ 768,996 | Glass gufhering machine, W. IX. Alten- 


baseball can be thrown 60 feet and made to} melt. 
“break” or deflect at an acute angle when) paiycipres AND PRACTICE OF ARTIFICIAL. 


768,612 
768,672 


about 58 feet, also that it is possible to throw IcK-MAKING AND REFRIGERATION, | Cigarette and ; BARB, nLite rec. vette ntiecen dees thi 970 
a ball 60 feet and cause it to curve 38 and 4 Comprising Principles and General ei _ aueker ara eet Glass working machine, 7. W. Coiburn.... 5 "4 

am - aoee ey . i > ~ ireuit) breaker, ewlet ‘ Glassware, setiloping, A. Grundstram...... 768, 1: 

feet from the median line. A. 1 here can be Consideration; Practice as Shown by | Circuit interrmiter, G2 PL Melonsell.c.... 768,616] Glassware °8 slop hig ‘device, Ae Gunde 
no doubt about the curving of pitched base- Particular Systems and Apparatus; erie pe Moor clamp, 7 strom —.....66. tenes . 769,073 
; feat fae beay ay el vn A bs i sae Clock pendulum adjuster, J. Ro Sims .... 768,913] Glove, boxing, A, ¥. Burtt a TU8,733 
balls. It is seen. every day. J ithe iu ; an Insulation of : Cold Storage and Ice] (tosct seat protector, sanitary, O. Thompson 768,708 | Grain’ drill attaclime nt, M. Mitenell, 2222 7697101 
chosen for fheir ability .to pitch “curves. Houses, Refrigerators, etc.; Useful | Closet structure, W. U. Grifiths....... » 768,601] Grain steaming apparatus, P. Provost... 768,692 
We do not, however, know the limits of the Information and Tables. By Louis Glaleh nani red see nee : Tavis ig tas ee ae 768,728 
7 j, = : : : a Ld ¥ i - : . wget ir? PF DAUD we ee eee 

distance to which a ball has been or may be M. Schmidt, Ph.B. Philadelphia: } Coasting device, Clark & Perrault 768,977 | Grate fender, 1. 768,657 
curved, and should look with doubt upon the * * Z Coin containing packuges, paper Grindstone hanger, 768,895 

eh Se a ee Philadelphia Book Company, 1904. J. M, Johnwon -s.ceee se. 768,662} Guns, alkaline ae ; 
statement that a ball cannot be curved more 8vo.; pp. 291; 1538 engravings. Price, | Collapsible chair, W._l. C. Weidenbaum.. 768,643 WH aids ou dene’ a ban casas : .» 768,835 
than 4 inches in 60 feet. The matter has $2.50. Golly en af N. Behm otdisis wastes Siersete 269,026 eo are ssing rat, A. Cohn. 768,588 
1Q analyze oj ig 7j . . . Sombinational chair, 0) 768,990 air drying wpparatus, J. J. Nutt. 768,907 
been analyze : by scientists Rie He ap Tce-making and refrigeration are subjects} Composition of matter, G. M1. Gurnbulll.) 768,870] Tiair drying device, I. Swain..... . 168,967 
clusion that the curving is the result of a i t iicguln Gini t Ah on Pi , | Concrete block mold, T. A. MeMurtrie..., 768,904 | Hair holding device, J. Dongille......... - 768,658 

diminished pressure on one side of the re-{ oF sre ang epee ee MnpOL LANCe oe the Concrete composition, heut resisting and five Hammer throttle valve mech: anism, pneu- : 
aim mMishe ra i e os : er i ~)econotmics of civilizafion. In its application proof, HI, I. Dunn ......... 768,983 matic, CH. Haeseler ... 768,898 
volving ball. The air is rent by the ball as}ig  ctorage and iransportation, retrigeration | Ceutvoling device fur autemati Harness, B. A. Dunkle ......... - 769,066 
storag po mn, retrigera A, Do Palmer oe .eee eee ee eee: 769,018} Harvester, complete, J. & R. B. Morrow. ... 768/881 


snes i ir. This is f ie Aap. 
the ball rushes through the air. this 8} nas exfended, and alinost revolutionized, trade 
equivalent to an air current past the ball hav-/in food-stuffy aud perishable products.  Start- 


768,720 


Conveyer, d. D. Brown «...... : 
. 768,576 


Conyeyer, J. Ohrist ........56- 
Cork, branded crown, P.M. Baure. 


768,841 | Heater, J. R. Barker ............ 
769,976 | Heating furnace, J. W. ‘Arnold ” 
768,649 | Hide or skin unhairing machine, }F. 


ing the same velocity as the ball. rhe Tora ing with a brief resumé of the history of ice- Cork branding machine, crown, HL IL re 768, 647 kins. Bdctacc calsnts 769,016 
tion of the ball causes the rarefaction of the making, from the ancient practice of water- | Cottun compress, T. J. G if_in ‘eihette -+.. 768,877 | Hide working and untiring machine, Ry 
air on one side, that toward which the ball is] cooling iu India to the present time, Mr. Counting apparatus, eleetrical, J. A. “Kray 768, 667 Whitney ...... soeeaas 768,712 


combined, W. Hinge, lock, H. B. ‘Walter ‘efenareye 
- 768,685 | Hoist, barrel, II, J. Krumpelmann. 
Crane, delivery, G, WW. 768,632 | Hoisting apparatus, A. N. Tladle 
Crucible and PreheM ter, Hoisting device, H. J. Schmick.... - 768,822 

Aupperle se ce cece eee ee isd seeeees 768,972 | Horse releasing device, BE. A. Barnes.... 768,578 
Cuff holder, W. UL. ¥ ulton 768,742 | Horseshoe culk, C. Loibl . seeeee 768,880 
Culinary lifter, G. LL. Starr 769,028 | Horseshoe calk, J", B. Garduer «ee, 769,071 


~ 739,085 
+ 768,808 
- 768,746 


Gover “and cigar cutt 
Pearce 


turing, and a pressure is produced. toward} senmidt proceeds to impart a general knowl- 
that side which pushes the ball away from its edge of the principles involyed. He then 
straight course, as seen by one watching the] prings ont ihe application of these principles 
ball. Any batter can tell you that the balls|in practice, by descriptions of representative 


curve, and for (hat reason are hard to hit. apparatus as made by (he leading manufac: | Cuitivater, B.’ RB. Brown 768,580 | Hose supporter, Mensor & Greenblatt. 768,766 
We do not know what scientific demonstration | typrers, In conclusion he presents some in- Caltlyator Bhoval G. LL. Pmagardner ..... 769,055 Hulling machine, H. Ikurth .... ayes 27692095 
satisfy A, b fhe faet of eurving iS} styyety ADlae! ct St eae ae Been Salsas urreut) Lectifying apparatus, altermuting, Hydrocarbon burner, AL, CG. Rush.........eee 769,112 
would satisfy A, ut ¢ nee Sica SEUICEINE tables, und a chapter on liquid air. Cs Ms CERBE TIA oes ce ote oe tn ne, oe 768,937 | Igniter for explosive imotors, ele . spark- ; 
rapable of optical demonstration, and it is] ‘Phe success of this, the second edition of the | Curtain and shade hanger i . ing, LL. J. Phelps “a seeeee 168,687 
y siness of science to find the reason tor, work, is “esaved tr fact ae tare A. Hamelback 769,075 | Incubator, A. @. Smith ++ 768,631 
the bu : € : 8 worl , = presaged from the fact that the first Cuspidor carrier, C. Tf. Guin .. rere iar 768,897 Insulating eleectrie eonduetor, I. Kitsee, 
the obvious visible fact. edition is entirely exhausied and the demand | Cutier head, rotary Quinn .. 768,625 768,754 to 768,756 
still unabated. Cutting machine, Schuchert. 768,629 | Iron and arsenie and malsing same, soluble 
($457) E. E. W. asks how the ¥ Datu, sbell, Ambo en Church . 168,717 eolinpound of, TL. Spiegel.. 768,886 
horse power of an electric motor is reckoned. ieee! : ee sce ee ov cabinet, portable, B, - 769,030 Jar eee r. T pues sere wee go0 
: ce ‘ eee fea Stewart .......e . 49,05 ournal box, J. E. Coop 5 
Is it reckoned on what the motor will draw INDEX OF INVENTIONS Dental appliance, t 768,697 | Kettle, frying, C. M. Str 769,119 
ov what it will lifts) How many men would Deruiling ad F TE8,T09 ee ear, unnel, As As. GORY coi aa sass 768,797 
. : Seectek Wok: . 4 co "i : apparatus for ee Knob iid lock, door, H. G. Voight.. + 768,833 
it take to run a machine by feot-power that . For which Lett Patent of th os oathen Mausetee: 768,927 | Knob fastening, G. 'W. Roberts ...: 768, 952 
can be run by a d-horse-power motor’ A. whic etters Patent 0 e Disintecting apparatus for barbers’ Ladder, aerial, F. 8S. Scagrave. 768,700 
a . an ments, BOL. Wisther 20 .cceseeees ce 768,848 | Lamp, BS Mes raha wid eia Seen Re ea Diete 768,642 
The horse-power of an electric motor is reck- Disk dri, W. AL L poy . ah 30” 
: i . N q . A, Lee .. 768,763 | Lamp, ¢ E. L. Elliott. 768,847 
oned from the amperes and volts which it United States were Issued Pisplity devi, Tw. u. Presti ‘ 2 7683909 Lamp, electric arc, M. IF. Goadric 768,745 
: ipl together the amperes and isplay stand, sample sheet rotary, - zilmp, gas, A. H. _ Humphrey ata oudees 768,994 
takes. Multiply React Pane ee ts cad for the Week Ending Whaple sud! : 768,644} Tanp hanger, H. Giessel ... 769,072 
volts as determined by the instruments i Distilling Mm redinting hydrocarbon oils and ee F Lamp hanger, street, A. W. Hutchins ... 768,803 
ray a . > 744, to obtain the horse- spirits, TL. Gathimann ......6+-eeeee eee TOS,79G6}] Lump, incandescent hydrocarbon, Grant & 
divide the product by 746, to | August 30, 1904 Distilling ‘system and apparatus, Jn Gathe Stewart...  heees asses 768,988 
mI y e be taken as 
power. Hight’ or oe men may be ta ken as wiitine eS ND pamp, oll, & HH. t pa staeass ase eee 
equal to 1 horsepower in continuous % Machilie, G 769,046 | Lamp, petroleum incandescent, J. Swohoda. 768, 
ae sahoust ty Pr number ean obvious.| 4ND EACH BEARING THAT DATE Door hanger, W.) Tonden wanes 768, 609 Lamp’ socket subbase, R. B. Benjamin.... 768,787 
oor or sereen, G. J. Record .. 768,693 amp socket, weatherproof, R. B. Benjamin. 768,786 
ly be assigned. , [See note at end of list about copies of these patents.] ene stop, RR a ee ust Fives veut ts Lamps, poevice for protecting cone: ae , 
. : ae * » SMIth 8,825 ments or incandescent electric iller 
(9458) F. BE. W. asks: Has it ever, to | 7 crs aaa 7 = Downs, means for operating & MeDonnell ..... 7 Sig elaa cteg ie ote i ehiusse ocaee 768,614 
: fort ressing ad a, She 5 ty ‘a ‘- oe ‘ NS esas . “ of i 
your knowledge, been proved by — scientific PA ee a ey eee ea 4, TG8,S24 Draft Chae aa oan ene aaa a a ae meee 768,615 
strations, that a ball thrown by the hu-j| Adjustable bracket, A. Breese » T6%,929 Toliver ..... 768,782 } Lath forming machine, metal, S. David- 
eae en eee ek AN iis aie: Wilton | soeatbine deviled id. Bling | 6s,892 | Drawer guide, tee 768,927 | SOM. esse eee ee cece IS oa ass se NO 768,931 
man arm can be curved in the ail? ill y "| Aerial vessel, Walden & Knudsen . 769,054) Drawing instrument, i Johnson ...... 768,997 | Lath forming machine, metal, J. F. Ma- 
kindly inform me in regard to the matter?} Air brake, J. I. Tipton... « 768,639 | Dry Kiln, L. Moore ....... 0.2. eee 769,102, 769,103 TONGS ecore ice Sereda cas diese «+. 768,946 
‘ : sd every day on all| Air compressors or similar devices, auto- Drying kiln, HL. J. Morton. 768,813 | Lath, metal, ‘8. ‘Davidson’ 17! + 768,932 
A. Curved balls are pitched every day in matic governor for, NJ W. Hall 768,939 | Dust. pan, S.A. Albertson 768,871 | Lath) metal, J. F. Malone... 768,947 
the baseball grounds in the country. here Ae cooling ty teks GC. Pexcock WBS, G22 Dyes oxidizing Suita, MH. 47 caoke rd Taystory, water closet, and vabiinet cont» 7 
aks : ‘i ae F ir engine irom \ ree CDT 6 omroeerers haere 768,691 Yeing composition, G. M. Lawton 68, 808 bined, J. B. Le sia ya Eels - 768,878 
can be no question about the matter, ae has Auchor, ground, W. W. Swan 768,705 | Heeeutric, W. A. Sanders ...... 1. 768,795 Lawn sprinkler, i. oR 4 768,618 
also been made the subject of mathematical M-) Anchor, ground, S. PL Hick 769,083 | Mlectric accumulator, (. de Sed : . 768,630 | Lens grinding machine, LL. ever 768,713 
i , "Y conclusion is: “The curving | Animal destroying means, Be Pa z . 768,620 are furnace, A. H. Imbert.. .. 768,995 | Letter sheet and envelep, A. A. Henderson... 769,126 
vestigation. The conclusio Bs ied Animal trap, MH. J. Gaedtke ...... 1 768/936 controller, J. Lindall : 2 768,610 Lifter. See Culinary lifter. 
of a pitched base ball or a court tennis ball | armature, We FRG oy ca ceouds -+. 768,848 | Electric controlling system, Lifting jack, H. J. Schmick.............. 768,821 
is due to a reduction of ate pressure on one} Ashestos millboards, — slates, 4 We StockMOvCT cece eee eee cee eee ees : 768,868 Linoleum cutting machine, HE, .J. Heming- 
. Pie ” . 4 find a tiles, manufacturing or produc Mleetrie ger utors ar motors ten 769,081 
side af the rotating ball. You - ee ee pee & abelitruss Pace nen 769,087 Fe for, Pe A. Johnson 769,090 | Linotype machine, J. R. Heer tet 768,910 
» article on the subject of the curyed ntomatie dry covered sent Mlectri¢ heater or rheostat resistane Liquid directing device, Brown 
valuable a Lloyd eed ys Ss » 768,078 G1. Leonard)... se 768,764 sea ae Bilener 748,875 


768,982 | Liquid fuels to m tive power apparatus, 


ball in our Survuament No. 402, price 10] 4 a omiti« lubricator, 4. Snowdon Blectrie meter, L. Duniea 


cents. Other atticles are published in the Automobile, J. KH. Kelly ....... Weetrie motor controller, 768,711 thermo-dynamic process of applying, P. 
Scvptemes No. 410, 428, 468. Automobile mud guard, Behre & 76s, 728 | Wlectrie ntarting hex lever Tocking device, K. Stern ...... cece ees ec cee ee eeee ees 769,029 
SOPPLEM Ed ies part ‘ Bails to receptacles, means for Cre Wee PING: | 4 are Caesive ots ae: . 769,411 | Liquids, mechanism or apparatus for rais- 
ome = - = ee ss. GUO 44s es pacer ee gots Electric switch, G. J. Schneider 760,116 | ing’ or conveying viscous, W. E. Pedley 769,014 
i Balance, assay, I. W. Thompson ......... Eleet time system, Db. Perret 768,908 | Loading and unloading apparatus for build- . 
“NEW “BOOKS, ETC, Beam or aren, structural, VP. Finla cick Hlectrie wave recording apparatus, : ing levees, ete, C. H. Parker....... 768, 682 
Bearing box, S. W. Bradley ... oe ecaraeta THO,OSL TLODINBOS al aseicce cs hein tees ... 768,958 ; Locomotive frame pedestal tie, F, J. Cole. 768,788 
How To IncsTRATe KOR NEWSPAPERS, | Bed bottom, J. W. Efaw . 768,791 ectric apparatus, Burks & Roli ifs -.e TBR, ; Locomotive or vehicle, turbine driven, J. m 
as be 3 ‘ 2] Bedstead canopy support, 1. Palmer.... TOS,S819 eal choke coil, G. Ss. Carson 769,057 WAHIKINSON:. oss Poss 8 os cscs Bees OS ane G ews 768,71 
MAGAZINES, Books, Eve. By Charles Bedstead, folding, S. W. Wott ........... 768,757 | Mlectrode for therapeutical purpose: ‘ i Loom for weaving looped or pile’ fabrics, , 
Hope Provost. New York: Brown} Beer pipe cooler and protector, A. EF. Peter Vi, Basel oS eae tnd ercaeadels aie aed G68,721 | Dennis & Fawthrop .........eeeeeeeee 769,062 
ichi r ft OTN. Noche Sod a Ae dress xtingcoteiaeaiete eee sine al han ~ T6S8,686 ) Wleetrades of are lamps, manufueture of, M. j Loom shuttle box, A. Ileaton. + 768,900 
Publishing Company, 1904. 120.5 | a hee’ Beiale’ Vit ok Lilienfeld oo... see .eee eee 769,003! Loom warp stop motion, J. Chaine. 768,651 
pp. 186. Price, 50 cents. Bobbin, VY. Belanger .........0.. 768, to 768,727 | Elevator or hoist, Jud 768,902 ' Lubricating apparatus, E. W. Baird. Kes ee 
f . * ; : A _} Bo weevils, compound for ving, G. levator safety device, FE. Mosonyi .... 768,514 | Lubricating device, E. A. Rix........ . 8,820 
Mr. Provost's pos un as oa well-known ins Cen WKRATCHON, «eases oes es Sees ee . 768,806 | Mnd gate hanger, wagou, KF. M. Sturgis.. 768,996] Lubricator, W. Alexander seveeee 769,040 
trator of the day will give this manual a claim] Bolt puller, A. J. Thatcher 769,082 | End gate, wagon buckling, Faust & Unger 768,789 | Match making machinery, A. B. aes a6 i 
ar regard. F ocritieism ma be | Book, munifolding, H. IL. 768,948 | Engine. See Air engine. : 768,5: 8,58 
upon popular regurd gt eta : i . y 1 Book rounding and backing Angine gas mixing device, gas, i, Korting. 768,807 | Mattress making machine, C. W. Meves.... 768,671 
veniured, it must be to fhe effect that the Crawley . 768,978 | Engine speed regulator, explosive, Tf. Soeld- Measuring instrument, electrical, H. C. 
writer has tried to cover too much ground, | Boot or shoe cleaner, W. White T69, 088 HOI eg ciegel cards. 3 cee aie ye Batok Goo on aly 768, 866 MOOK. 26i5. Sic s95 he cate 2 averse Se Sees 768,957 
f bliged to dispose Bottle cap, E. Risse 769,021 | Bngines, cte., ignition tus for gxs, } Meehanical movement, W. S. "Huson. 768,750 
and consequently has been obliged to disy St Bottle filling apparatus, R. G. ‘ : Ee Oe. OLEUL: ~ gate savtdntcians geceieteco ted ore O58 768,793 | Meteriug system, T. Duncan ....... 768,934 
of such subjects as “perspective,” ‘pictorial Wright ...... PPG gated are ae ays done TUS, 836 ue lies, starting vapor for exple 7a Tine gate, J. P. owing eae ty shades ast goed 768,653 
atti ir A weet te aston’ with Bottle fling deview, Ry G “& Ik. Kk, | TOS, 8e7 Vo OW. Tock et al. , . 768,641 ines, construction — 0: rozen walls ‘or 
composition,” and “ornamental design” within] ote ailing devicc, 1. Pordiit .....0-l TGVHTS | Envelop, J. L. Martin 768,670 shafts in, K. Schmidt, 768,774 


the limits of one or two pages. This fact,? Botue fing machine, F.C. TL Kyener, N, P. Peterson .. 768,628 | Mining automatic bumper, coal, 768,681 


ay Ptrac ao the value of DUT OO ee oaile eae alee eae cand As 768,960 ting machine, A. McCarthy 769,105 Mop and mop wringer, combined, erates 
however; does net detract from i “| Bottle, now ‘vetillable, G. 11” Chandier 768. 65! ust head, d. E. Sehlieper * 768,627 Shaw 763,776 
the writer’s remarks and instructions on other Rottle, nun refillable, BL Prana 768,74 lasses, DB. M. Levoy ......... ; 108/009.) Motor generator, G. S. Dunn ...... 768,738 
subjects: as in the chapters on “artistie Boitle, tion refillable, G. W. Shook, THR, 91Z glasses, I. I. Adt .......-.005 «- 768,83. Totor starting device, aliernatiug current 
subjeels 5 | Bovine alley, A. EF.’ Griebel..... T6S600 let machine, A, C. Campbell : 768,876 induction, H. S. Meyer 8 


anatomy,” for justance, which are remarkably | Rox fastener, CL GL Black 1... Tbs, 874 | Fabrie pressing und fi tex- Mowing machine, R. H. Hutchinson 


hing machine 


well illustrated by plates showing the arlicu- | Bread, machine for making Swedis) tile, T. Pratt et : 768,690 Mowing machine, R. E, Grant............. 76), 138 
att . Pr neon he dispositi Soderholm & Olson Ran, inotor controled, 769,122 | Mowing machine sickle grinding achment, 
lation of the bony structure, the disposition) avai pit, G. CG. King Faucet, vented, W. Lb. > 769,099 GW. Durham ......eee cess eee eee 768,790 
of the muscles of the body, end the relative | Bridle side cheek attachment, D. Feed water heater and puritier piace head,.: face, and. neck, B-, “Rauten: 768,626 
¥ eas tt es Ft eee Pre . > face ¢€ Brush, W. yaudern MONS | Ve Manek a Mista atl noua te a 769,000 OT Rt ee Oavs cacia the dg chee aie sia as Necadta ay 8 aparatir es ator! , 62 
proportions of the features 0! thee tate and Building ploek, K A Meed water, regulator, Kollar & Yeung.... 769,092 Musical instrument, IF. “Ty. Stenger. 769,118 
of the members and parts of the body. The Building block mold, TT. Loewe, et : Fence posts, attaching menns for securing Neckwear fastening, A. Wee Pitbouse ta 768,949 
i ishers who buy illustrative work’ Building block molding machine, wires to, T. W. Gladhill a8 ». 768,598 ewspapers, etc., machine for feeding off, 
at Sieh a : aaa eA aN Normandin ... 2... ees 768,679 | Fenec, wire,’ C. 8. Beebe 769,049 F. 0. Brostrom ss... 768,930 
should be of use to beginners ambitious 0] paretar aiarm and) locking | devive i Fertilizer distributer and t Nurling tool holder, A. ener. (68,771 
make money by brush and pen; while an BEWLOR? ohadecs Gade tates ste . 768,753 Manter, combined, C. M. Ifuff.......-. 768,802 | Nut lock, Hi. R. Romberger sree eha eer . 768,954 
appendix, deyoted to the reproductive processes Burner, A. G. Kaufman 768,762; Fibrous pads or batting, muking, G. Gold- ee Nut lock, Cc. W. . Sar ws an sore 
z “ wa or tiner, J. McFarlane 768,816 Inman. 5g ut or pipe wrench, an Horn . 768,85 
used in book, periodical, and advertising work, | Buiter fai forming machine, ne 768,704 Files, follows leche ateh at Se ot and stam separator, 3.2, Sehiiever.- 168 62e 
- sing a # q i Button, J. G. Breitensiein 769,052 or document, C immerli 768,716 il burner, Margcson eChmitt. . cee cee 59, 
contains much that the beginner ought’ to Cabinet, D. J. Sweet 768,968 | Filing drawer, J. I Cordes 768,785 | Oil burner, crude, F. T. Goodwin. . 768,798 
, ; A re 
know. Caleulating deviee, mechanical, F. J. An- Filling machine, F.C. Tf, Oil waste press, A. 'T. Duireo. «-- 769,015 
CUEMICAL ANALYSIS FOR GLASSMAKERS GORSONE —e2 cae cd be ekeianbetarerscs ots ae ee ai 5 ; fe 768,964 Oscillaphone, We, be adele bw 769,005 
2Ehts ace seat . TRAD MANTRAS. | Camera support, . Graf aSers .- 768,987 | Filling machine valve, FE. ven, bakers, G. 8. KC see B 
Containing Methods of Analysis for| Can capping machine, F. A. Dixon T6R737 itt burger ghee ae me uae 168 261 ovens baling, x 2o McCreary. Avie seco 
414 a * Cane snd seat, combined, i. H. Morse 768,882 | Filling valve, I. C, . Strasburger....... , ven, baking, 7 ATMS? <5. havomelaset ars stators 307 
ar ary mea Ppa ae ei Cap dni tip, Gs FL Payne 768,621 | Filter, high pressure, W. S. Rawson ..... ee Oe g pekuee elVenres a Graham cee pera ee 769,132 
e toun useru or e ottery IN-{ Car brake, HW. Woffmaun .. 768,991 | Finishing roll, WF. D. Stowe ............ ee x ackages, boxes, etc., separator follower for, 
a i Cur brake rods, brake jaw for, A. Lipschitz 768,879 | Fire extinguisher, automatic, C. W. ” Sagendorph & Steinberg sighs So yelara RiaG.aey Aas 769,025 
dustry. By Edward Cc. Uhlig, B.S., Car coupling dratt ri ig joint commection, Daniel ..... Ep ere ce Maas Said hers 768,676 | Padlock, H. T. Vraim ..... ane (08,741 
Chemist for Whitall Tatum Com- U.S. Drayer 769,065 | Firearm, automatic. “T./C. Johngon........ 769,089 | Painting machine, C,H. Bell ...++++..0+. T6873 
ic -| Car eoupling draw bar attachment,  rail- Firearm forestuck tip, T. C. Johuson,..... 8, 66 an, Sce Dust pan. | 
pany, Member 0 the American Bo ere phi Ae TANSUT ~occaNed. act estsea okt 768,854 | Firearm, recoil operated, T. C, Johnson... 768,665 | Paper feeding machine, Dexter & Hall- 
ciety of Chemical Industry.  Pitts-/on» doat, freight, J. 2. Tendon, ‘ 768'799 | ishing ‘tool, C. M. Heeter. 769.140 BEVIN. Tas eek cit lak colons ect n 768,979 
burg: Kaufmann & Gauding, 1903.) Car draft rigging. M.S. Tueak .... 768,611 | Flat iron, H. M. Horine...... 768,942 | Paper feeding mechanism, “Morton &  Sher- setae 
8 . 136 Price $5 Car dumping mechanism, metall A. Flat iron heater, W. J. Te Barron.....- ~ 769,002 Man ...-. esses papas a derRie- scohae weitere we ils 768,673 
VO.; Dp. Joo. ICE, $9 TGhers bon bo eee. oo oe eat ace 768,722} Fleshing machine, F. J. Perkins...... ae 749,017 Paper machine, J. Walsh... 00seseerc TER.834 
lass rs are. as a rule, aeeust y Car fdoading apparatus i \ Floor clamp, Hammond & Henderson... i aper making machines, cleansin 
nian seod che Sieben heguistome ity A.C. Adams 3 : . 769,126 | Flooring, wood, Tv. J. C. Hasbrouck... 768,852 Kitsee .. 769,091 
follow certain recipes to produce certain re-{ cup, pailway, J. W. Van 768,888 | Fluid pressure regulator, W. & J. Boekel.. 769,05@| Payement, A. EB. i 768,698 
768,752 Pavements, laying, A. ‘BE. ‘Schutte 17! 768,699 


- 768,896 | Fhishing device, closet, J. M. Justen... 


sults, without troubling themselves to Tear | Car, railway. C. Fleischman : I 
769,128 | Ily paper, machine for making stic 


Car, vestilule stock, W. A. Rucker 


Pen cleaning deyice, fluid, A. J. Thowless. 768,637 


whether the chemical ingredients they use Cars, ete. device tor rapid = and aecurat ate We. (CIArK. © aici ete hase ence ee ee thee a oe 768,734 | Peit, fountain, H. W. Stone . 768,779 - 
are of the required strength and purity. Mr. loading of railway, Hoover & Mason... 768,992] Fork and rake, combined, C. Prangemeier. 768,769 | Penholder finger hold, B. B. mith.. 768,985 
apparatus, FF. o@. Mawley..... 769,079 | Pencit holder, A. R. Tldridge............ 7%), O67 


Cars, electric lighting system for, TL. Fumigating 
769,094 | Furnace, 


Uhlig urges a systematic test. of raw materials, Kyapp TAR TSS 


Uaniilton 768,851 | Photographic screeus, making, 


o 


Kreusler 


and a more careful scruiiny of operations, |Carmureter, EB. - 768.648 | Purmace charger, W. : 768,596 Piano action, J. I. Wilson... one nae 

-mixin ras. i e -}Carbureter, S.C e . 768,732 | Furnace charging apparatus. s a Pipe wrench, chain, Amborn & “Bufford. ‘s 9,04 
f s-making 1 * . 2 
puch as: bateh-mixing ud gas-making, prom Carbureter, W. Tlooker . 768,801 Wenn osu es Saeed easy Ob whe Sele Rona 768,858 | Vianter, seed, W. G. Danielson - 768,656 
ising that the frequent failures now carelessly {aransed, BB. tT. Appleby » 760,045 | Furnaces, mud gun for filling iron notches Planter, seed, E. M. Heylman. sees 769,137 
attributed to “bad Inck’’ will thus be reduced j Cartridge clip, TL. FP. Bruce. . T68,842 of blast, F. McCarthy ... 769,106 | Plow phinter’ atlachmeut, A, Broomfield. . 768,893 


oho. Hy h Pree ne Carving: machine, FL Streieh ... 768,917 | Fuse plug, H. R. Sargent ...... 769,113 Plow planting attathment, D. Gordon...... 768,986 
to a minimum. To this end he endeavors to! Gysing spear, trip, C. T. Mapes...s+r+-sc+ 769.097 | Game indicator, J. J» Poli ssscscscscsceses 768,689 | Plow, shovel, W. Gs LoWe0ssssseeeeecceves 168,640 
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Wood-working 
Machinery =< 


For ripping, cross-cute 
ting, mitering, grooving, 
boring, scoll-sawing, edge 
moulding, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 


The Seneca Falls M’f'g Co., 7s gl. 
695 Water Sty Bensen a Falls, N.Y, 


LATHES. 


SEBASTIAN: LATHE C2 
Foot and Power 


and Turret Lathes, Pian- 
SHEPARD LATHE CO.,, 138 w. 2a St., 


n0T ACHINE SHOP OUTFITS, 
QOLS "SUPPLIES 


120 CuuveaT-s? 
CINCINNATI, 


ers, Shapers, and Drill Presses. 
Cincinnati, O. 


(Coe Angle 
Benders 


We make hand-power 
benders for forming an- 
gles in stock | in. thick 
and under. Light stock 
can be bent cold. 


WALLACE SUPPLY COMPANY 
910 Royal Insurance Building, CHICAGO 


TAKE THE NICKEL PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Rates and many unusual privileges. Special 
$15.00rate on certain dates. Full information on appli- 
Cation to local Agents, or R. E. Payne, General Agent, 
291 Main St., Buffalo, N. Y., or A. W. Ecclestone, D.P.A., 
385 Broadway, New York. 


For Either 


Hand = Power 


yf This machine is the regular hand machine sup- 
plied with a power base, pinion, countershatt, 
etc., and can be worked asan ordinary power 
| machine or taken from its base for use as a 
hand machine. Length of pipe handle: 
eas. Wy insmallroom, Tlustrated catalogue 
price list free on apy Ucation. 


THE CURTIS & CURTIS CO., 


6 Garden St. BripeEPort, Cenn. 


or 


Macume No. 78, 
Range 214-4 in, R. H. 


If you want the best CHUCKS, buy Westcott’s 


Little Giant Double Grip 
Drill Chucks, Little Giant ¢& 


Drill Chucks 
/ nN | 
/ t= a 


| [Lmproved, 

q Oneida Drill 

Plain Universal Lathe 

Chucks, Independent Lathe Chucks. Made b 

Westcott Chuck Co., Oneida, N. Ys U.S. A. 

Ask for cataloguein English, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1:93. 


* ting-off 
Chucks,Scroll 
Combination 
Latbe Chucks, Geared 
Combination Lathe Chucks, 


Electric Motor 


The Rienco Motor runs at high speed 
when connected to one cell ef almost any kind 
of battery. It rotatesineither direction and is 
reversed without changing connections. It is 
fitted with grooved pulley. Price 5Qe, Post- 
age and packin; lic. Motor Outfit No. 

S—consists of Rienco Motor; 1 Rheostat, or 
Speer regulator; 2 Small Dry Batteries and 10 
feet of wire. Price #1. Postage and 
packing 30c. Send stamp for catalog. 


Ithaca Electric Novelty Co. 
Box 33, Irnaca, N. Y. 


Patents, Trade Marks, 


COPYRIGHTS, etc., 
Address MUNN & GO, Solicitors 


of Patents 
Office of the SCIENTIFIC AMERICAN 
861 Broadway, New York. 


Branch Office, 625 F St.. Washington, D. C. 
Hand-book Sent Free on Application. 


uydro- Motors 


Headless _ Self-Contained 
‘| Itisaseasily controlledasa steam 

engine. Variable sparker. The 

only perfect moderate priced 
jf launch engine on the market. 

Let us convince you. Write 

to-aay. 

Grant-Ferris Co., Troy, N.Y. 


EveryMechanic 


Should Own It. 


Montgomery & Co.’s Tool Catalogue x 


which is_ thoroughly up- -to-date. 704% nif 
pages and discount shee’ 
Sent by mail for 25 cents. 
MONTGOMERY & CO., 
105. Falton St., New York City. 


N™ TOOL 


N 
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“The groves were God’s first temples.” 


SEPTEMBER 
IN THE 
ADIRONDACKS 


No finer place in September can be 
found than the Adirondacks. Theair 
is cool and bracing, the fishing fine, 
the scenery beautiful, and they can be 
reached in a night from Boston, New 
York or Niagara Falls. All parts of 
the Adirondacks are reached by the 


NEW YORK CENTRAL LINES 


A copy of No. 9 of the * Four-Track Series,” 
“The Adirondacks and How to Reach hem,” 
will be sent free on receipt ot a 2 cent stamp 
by George IL, Daniels, General Passenger Agent. 
New York Centrai Railroad, Grand Central 
Station, New York. 


Plug switch, J. 1. Ayer... 768,925 
Poke, animal, A, Crosbie 768, 654 
Polishing bag, J. LL. Guyon ... 768,988 
Polishing machine, W. 8S. Bower.......... 768,975 
Polychloral and making. same, 8. Gartner.. 768,744 
Post driver, portable, G. H. Heiser... ae TESST 


foot or r 


MeNamire & Yorum 


Pot or kettle supporting 
W. Norwood 
Potate digger, 


768,680 
. 768,905 


Potato sorter, O. DT. Hallock.........6- wee 768,989 
Pouring and filtering apparatus, Keller & 
Ferrell sac siece iad See ets dre aes was ae 768, G05, 
Power ¢pparatus, If. {lumachek -. 768,660 
Power set works, H. McCleary + 768,815 
Power transmission device, P. N. Nelson. 768,883 
Printing conductors’ reports, ete, machine 
for, Wee De .QOUMEL » viscose sie arse veges oe 8 768,619 
Printing press delivery mechanism, ", 
DDE 4 sc clecdia 5 celens drone S6igreon, 4 Bald Marae ens 768,850 
Printing press numbering attachment, J. 
ROWE ccf ecpendry sets aoe irsliater the ated sacoate aa ak TOS, TT 
Protector driving machine, B. F. Mayo, 
811, 768,812 
Pulley, expansible, TP. H. Shue «. 769,117 
Pulley, sash, W. . Packer.. «» 769,109 
Pulley, split, S. C. Witchcock . 768,800 
Pulverizer, W. M. Russell .............6- 768,955 
Pump, centrifugal, K. Schocne . T68,911 
Pump diaphragm, E. George, Jr.. 768,984 
Pump operating mechanism, C. VL. Bilson.. 768,650 
Pump rod attachment, F. G. Reoeverts..... 768,885 


Reynders 
- 769,020 
« 769,127 


Punching machine spacing table, 
& Sears 
Puzzle, G. S. A 


ews .- 


Radiator, A. G. Bayles ........ 1) 768)785 
Radiator, steam, G. W. Johnson -. 768,856 
Rail joint, J. Campbell ..... - 769,056 


Railway brake, electric, L. L. 
Railway construction, dock, 1. 


L. 768,634 
k.. 768,743 


Railway cross tic, W. F. Ellis .. 769,068 
Railway rail, T. G. Aultman 768,577 
Railway signal, J. P. Coleman 769,058 


Railway signaling apparatus, EK. 


. 768,585 
Railway signaling system, 


Bethel wo... cc. eee 768,783 
Railway spike lock, . Cc. Winte 768,924 
Railway stub switch, J. G. Mels 769,107 
Railway switch, W. S. Weston. 768,696 
Railway switch, M. DBurnes,.... 768,973 
Railway switch lock, automatic 

TVArris: 2a.600d 255 Gsuc cee arenes “ . 768,661 
Railway system, Voynow & Taylor. « 768,920 
Railway tie, G. W. Gulledge ..... ~. TO9,0OTS 
Railway tie, Alfred & Chipman, reissuc.. 12,266 
Railway tie and rail fastening, combined, 

Dowell & Morrison ..........08. weeeee 169,064 
Railway tie, metallic, Il. W. Avery. « T68,839 
Railway tie, metallic, A. R. Keene . 768,998 
Railway track supporting device for br 

eta, J. B. Strauss ..........008- 768,702 
Razor frame, safety, A. W. 769,114 
Reed for weaving, ete., comp 


Hoyle « 768,855 
Refrigerating apparatus, J. Patten ... . 769,110 
Refrigerating apparatus for use in connec- 
tion with fermenting operations, auto- 
matic, W. von Rougemont «. 768,772 
Retapping or nut sizing machine, 769,098 
Roasting furnace, O. Hofmann .. 768,748 


Rock drill, UH. Deitz « 768,894 
Rotary engine, J. J, 768,884 
Rotary engine, ©. Hendricks 769,082 
Rotary engine, clastic fluid pressure, J. A. 

APORLEMIS sce sid es oa Sie reste aie oie e siete see es TGR,N1L9 
Rubber article having necks or projectio 

hollow, I. I’. Kepler ......... 768,944 
Rubber bag body, I. EF. Kepler... 768,945 
Rubber bulb, ball, or analogous article, hol- 

low, I. F. Kepler ..... ese cece eee eee 768,943 
Rubber sheets or strips, machinery for pre- 

paring, BE. I. Ackerman . 768,891 
Rule, slide, F. J. Anderson 768,971 
Sand or dirt, apparatus for recovering values 

from, on G. Poppenberg. - 768,624 
Sash frame aud sash, J. G. «eee. T68,865 
Sash lift and fastener, combined, W. N. 

Pae@ker: ses cacidic sis eeeraey hoes Gein ee OS - 769,011 
Sash lock, W. C. Brinkerhoff.... + 768,730 


Sash lock, ventilating, W. N. 

Saw mill tension mechanism, band, I. MH. 
THOMAS: c o.5 ected ie saree ae edyensze " 

Saw protector, ripping, .J. A, 

Saw tooth shaping machine, J. & D. Dz Mc- 


Packer...... 769,012 


768,707 
768,663 


Master + 769,008 
Seraper, road, HK. im TOS, G45 
Screen, See Window screen. 

Sewer coupling, M. Dillenburg............ 769,131 
Sewer pipe cleaning apparatus, W. UH. 

SEQWUi Ee. <6: cergalecs Seo a See ee a wile ed digi tiedy 768,867 
Sew ing machine cabinet, W Person 769,018 
Sewing machine needle bar : 

M. Abercrombie ..... - 769,038 
Sewing machine, overseam, « 768,906 


Shade roller hanger and adjuster, 


PORG 3s Seca ee s,a0 is, ofejase. ts saiaibe! ee Siane 19 Svtea face ale 768,696 
Shade support, adjustable window, A. 

THAIN" instr sees vedi ccaeete a 768,706 
Shaft coupling, G. R. Rich bSfara Deets: . 768,694 
Sharpening machine, razor, A. W. “Scheuber 769,115 
Sheet delivery mechanism, TI. A. W. Wood. 769,124 
Shingle sawing machine, J. L. Poston.... 769,019 
Shirt waist holder and skirt supporter, F. 

K. Ottenheimer ....... cece eee eee eee « 769,010 
Shoe polishing implement, W. Ww. Worcester. 768,715 
Sign, illuminated, J. Hotchner.... 769,138, 769,139 
Signaling, submarine, J. B. Millet........ 769,100 
Sink strainer, H. G. Lawrence.. . 769,001 


Skirt supporter, M. McPhcrson.. 
Smoke consuming furnace, J. A. 
Snap hook, G. H. Nearing 
Snap hook for jib stays, Wallace & 


769,108 
~ 769,060 
. 768,817 
768,921 


Snow plow, A. Labelle .......... «+» 768,607 
Snow scraper, C. M. Hopper . 768,749 
Snow shovel and melter, J. 

ShHEWM oo sas 2288 eS ewig ke eens od 768,923 
Soap sample mounting, R. Brown 768,731 
Sound transmitters, hygienic appliance for, 

Riz, OMGILI (eases che. 5 ot csigeec we erete Sn sn deere ees 768, 768 
Spade and pickax, combined, C. Prangemeier 768,770 
Spectacle case, H. A. Holibaugh. Peiaasare 768, 662 
Speed mechanism, variable, W. D. Custead 768,736 


Spike extractor, E. Bebler - 769,048 


Spindle, V. Belanger + 768,724 
Spinning apparatus, ring, G. 768,846 
Spring eushion, E. Denegre.......... 768,590 
Square, bevel, leveling, and 

strument, J. W. Fletcher 768,740 


Stackers, grain saving device fot pneumatic: 


Toe TOUR aohieer egg tae esos Stale ec ordalaoecea d +++ 768,781 
Stairway, J. Kulhanek wat Sestae - 768,759 
Stamp mill, J. Cable ...... - 768,844 
Stand boiler, L. I. Knoderer.. « 768,859 
Starch, making soluble, J. David . - 769,061 
Steam trap, P. Fraser ........ 768,595 
Steel cutters, etc., apparatus or 

hardening, S. N. Brayshaw .......... 769,052 
Stocking suspender, A. Breese............ 768,928 


Stone plates, slabs, or tiles, manufacturing 
imitation, L. Hatschek .......ccceeeeee 
Stove mat, Z. T. Hall see ecceccene 
Strength testing apparatus, J. Maitland 
Stump puller, D. J. MeMillan..... 
Suspenders, I. Wechsler..... 
Switch rod mechanism, H. 


769,078 
+ 768,899 
. 768,618 
768,677 
769, 037 


> 
» 768,592 
Synchronizing apparatus, automatic, M. Cc. 

Canfield ....... ++ 768,584 
Tablet, writing, rr 768, 980 
Telegraphy, wireless, i. Cc. Snock 768,778 
Telephone or like circuit gcontact, W. A. 

W. E. Hjorth é 3 - 769,084 
Telephone substation outfit, é 2 y. 769,125 
Telephone switchboard — supervisory ‘signal 

apparatus, J. L. McQuarrie ............ 768,617 
Thread brake, Hi. A. Bates 768,926 


Tiles, machine for 
Baden & Gluss 


molding cement 


roofing, 


768, 872 


Tiling machine, J. " Crossley « 768,845, 
Tire, O. L. Leach ... Sisehe 768,860 
Tire, pneumatic, J. Parmley 768, 684 
Tire, vehicle, J. H. W. Fitzgerald.. . 769,069 
Tongue support, two-wheel, A. FL. Weaver. 768,922 


Tools, feed and speed changing device for 
machines, Le Blond & Groene.......... 768,608 
Toy piano, N. H. Colwell ........ - 769,129 


Toy riding horse, W. S. La Londe 
Transit solar attachment, D. H. Blossom.. 768,729 
Trap. See Animal trap. 
Trolley, L. F. Forrester.......... F 769,070 
Trolley controlling device, automatic, Nichols 

He Brig g® cecececcccencceesoeseseesveses 669,009 


- 768,760 


AF ree Trial Bottle of 


Hydrozone 


sent on receipt of Ioc. to pay postage. 
Positively relieves and cures Oak or 
Ivy Poisoning, Sunburn, Prickly Heat, 
Hives, and immediately takes the 
sting out of Mosquito Bites. A mar- 
velous remedy for burns, and will 
positively prevent blood poisoning 
from cuts or abrasions. 


Sold by leading druggists. 


None genuine without my signature, 


he astra 


Dept. U, 63 Prince St., New York 
Send for free Booklet on ‘‘How to treat 
diseases,” containing hundreds of testi« 
monials of wonderful cures. 


Sik sho Nigh al 
ve 


For Tender, Aching Feet 


Relieves pain; reduces swelling ; destroys odors; cures offensive per- 
spiration, At all dealers, Look for Trade Mark, 10c, and Y5c. pack- 
ages by mail of 
Sulpho-Napthol Co., 15 Haymarket &q.. Boston, Mass, 

Acket- Merrall’s; Macy’s; Siegel-Cooper, New York City. 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. ‘The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. ‘The article is accom- 
panied by detailed working drawings showing various 
stages of the work. ‘his article is contained in SQ1EN- 
TIFIC AMERICAN SUPPLEMENT, No, 1184. Price 10 
cents For sale by MUNN & Co., 3861 Broadway, New 
York City, or any bookseller or newsdealer. 


MARINE ENGINES 


1% to 40 H. P. 


1,2,3 and 4 
Cylinder 


Launches 
iv to50 feet 

Send for 

new catalog 


GRAND RAPIDS GAS ENGINE & YACHT Co. 
Grand Rapids, Mich. 


Kerosene Oil Engine 


Nothing but Kerosene Oil to run it 


Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is eheaper to run than any 
other engine manufactured. Econemi- 
cal and Easily Operated. 


International Power Vehicle Co. 
Stamford, Conn. 


WORK SHOPS 


of Wood and Meta] Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER 
MACHINER Y —_———=_=wersum 


allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trialif desired. Catalog Free. 
W. F. & JOHN BARNES Co. 
Established 1872. 


1999 Rusy St., ROcKFoRD, ILL. 


vou USE GRINDSTONES ? 


lf so we can suppiy you. Ali sizes 
mounted and unmounted. always 
keptin stock. Rememoer, we make a 
specialtyof selecting stones for all spe 
cial purposes. [2 Ask for catalogue 

The CLEVELAND STONE CO. 


2d Floor, Wilshire, Cleveland, 0. 
BABBITT METAILS.—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11236 
Price 10 cents. Forsale by Munn & Co. and all news. 
dealers. Send for catalogue. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
Kile, Knife and Chisel Handles, 
Whiffietrees, Yokes, Spokes, Porch 
Spindles, Stair Baiusters Table 
and Chair Legs and other irregular 
work. 


G2 Send for Circular A. 
The Ober Mfg.Co.,10 Bell St.. Chagrin Falls, 0., U.S.A. 


; ar y J PE TOU SH OoT A make RIF CFs 


» Eye by sending three 2c. stamps for 
the Ideal Hand-book “A,” 126 pages 
BREE. The latest Encyclopedia of 
Arms, Powders, Shet and Bullets. Men- 
tion SCIENTIFIC AMERICAN. Address 
IDEAL MFG. CO., 26 U St.. NEW HAVEN, CONN., U.S.A. 


Volt Ammeters 


Pocket size, but large enough fur accuracy 
and practiculuse. Various ranges for test- 
jing batteries. electric lignt, telephone and 
other circuits, ete Also, Voltraeters and 
Ammeters for general measurements. 
GE Send a Circular, 
L. M. PIGNOLET, 
80 Cortlandt St.. New York, N.Y. 


SOMETHING NEW! 


Our Hand IGNITER needs no 
batteries to start your gasoline 
engine. Afew turns of the handle 
produces a large spark. Purchase 
one of theseigniters and save trou- 
ble and expense with batteries. 
We carry a full line of Magnetos, 
Dynamos, ete. Write for catalog. 


THE CARLISLE & FINCH CO, 
233 E. Clifton Ave., Cincinnati, 0. 


IF YOU NEED A GOOD OILSTONE 


SSS SSeS SSS 
Tryan INDIA. Guaranteed to give satis- 
faction or money returned 


Size. By Mail. | Size. By Mail. 
§x2x1 $1.10 416x136x! 0.50 
Te2xl 85 a, 
Send for Price List 
THE PIKE MFG. CO. - Pike, N. He 


New York BEN 151 Chambers Street 


ARTESIAN 


# Wells, Oi} and Gas Weils drilled 
by contract toany depth from50 
to 3000 feet... We also manufac- 
ture and furnish everything re- 
quired to dill and complete 
same. Portable Horse Powe! 
and Mounted Steam _Drillin, 
Machines for 100 to 1200 feet. 
| Write us stating exactly what 
is required and send for illns- 
m trated catalogue. Address 
PIERCE WELL ENGINEERING AND oer ae tu 
336 LIBERTY Street, New Yous, U.S. A. 


THE INTERNAL WORK OF THE 


Wind. By S. P. LANGLEY. A painstaking discussion 
by theleading authority on Aerodynamics, of a subject 
of value to all interested in airships. SCLENTIFIC 
AMERICAN SUPPLEMENTS 946 and 94'7,_ Price 10 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 


MAXIMUM POWER—MINIMUM COST 
If you use a pump for 
beer, lard, acids, starch, 
petr oleum, brewer’s 
mash, tanner’s liquor, 
cottonseed oi} or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
All parts are interchangeable. Needs no 
Catalogue free. 


ly durable. 
skilled workman. Defects guaranteed. 
TABER PUMP CO., 32 Wells St.. Buffalo, N.:Y., U. SA. 


WATE A PERPETUAL SUPPLY 
‘be .. usually means perpetual ex- 
* pense. The windmill and gasoline engine 
are costly to install and run. Niagara 
Hivdraulic Ram will work con- 
tinuously wherever there is a running 
stream. Nothing to blow down, blow 
up, or require attention. Requires 
less head of water to operate than 

y other ram. Never needs re- 
wpa’ Catalogue free. 


Niagara Hydraulic Engine Co., 
CHESTER, PA. 


THE EUREKA CLIP 


The most useful article ever invented 
for the purpese. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Boes not mutilate the paper. Can be 
used repeatedly. In boxes of 100for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield, N. J. 


% "ON 8218 


NOISELESS 


Bevel Pinions 


We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 


THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 


nothing. 
Act on this suggestion ! 


Do You Want Good Information Gteap 


Write to us and we will refer you to a SCIENTIFIC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 

SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 
men who:stand foremost in modern science and industry. 

Each SCIENTIFIC AMERICAN SUPPLEMENT costs only Io cts. 
But the information it contains may save you hundreds of dollars. 

Write for a catalogue of SUPPLEMENT’ articles. 


MUNN & COMPANY 
361 


It costs 


Broadway, New York 


Metallurgy, 
Assaying, Analysis, e’¢.; a Ca 
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Founded by Mathew Carey, Vis. 
A House in touch with Three Centuries. 


HENRY CAREY BAIRD & CO., 


Pa., U.S. 


810 Walnut St., Philadelphia, 
eas Our New and Herised Catalogue of Practic 


Mining, Prospecting, Mineratory, 
uoguUe 
Machinery, et 


wee, Gas Fit. 


, Plumbing, 


tatalogues ant Cirewlar 


his address. 


Our Weekly 
Market Letter 


written with conciseness and author- 
ity, deals with the matters of the 
hour, pertaining to Stock and Bond 
Investments. Upon request, your 
name goes on our mailing list. 


Corey, Milliken & Co. 


BANKERS AND BROKERS 
15 State Street, Boston, Mass. 


RP AI ER NR IR ITS 


fie whole covertn 
every branch of Science applied to the Arts, sent Sree and H 
ye to anyone in any part of the world who 
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A. 


Land 
ifie Beoks, 94 pages, 800; a Catalogue of Books on 
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ELECTRIC SEWING MACHINE 


fiv ei olay Se 


210. 


ld not oxe 
SUPPLE 


how 


AMERIC 


By ” World’s Fair 


St. Louis 


The very best facilities for comfortable, 
pleasant and prompt journeys between the 
East and St. Louis are provided by the Lake 
Shore’s train service, the most extensive and 
complete of any line, 

Fast through trains from New York, Bos- 
ton, Buffalo, etc.,in connection with the New 
York Central and Boston & Albany roads 
and the Big Four Route. 

Choice of routes via Cleveland, 
Chicago. Tickets reading over 


The Lake Shore 


& Michigan Southern Railway 
afford stop-overs at Niagara Falls, Lake Chau- 
tauqua, Put-in-Bay and Chicago (not to exceed 
Io days in either direction at latter place), 

Tickets sold at points east of Buffalo give 
option of going by rail or steamer either way 
between Buffalo and Cleveland with extra 
charge. 

For your trip. To assist in arranging 
your trip get a copy of our book about the 
World’s Fair, containing a complete colored 
map of grounds and other useful matter; also 
book entitled ‘“*List of Hotels, Boarding and 
Rooming Houses in St. Louis,’ with rates, etc., 
and “Book of Trains.” Above sent to any 
address for four cents postage to cover mailing 
cost. A. J. SMITH, G. P. & T.A., 

Cleveland, O. 


Toledo or 


MO 
—The instructions and numerous ilinstrations of de- 
tails contained in this article will enabie any mechanic 
of average ability to buiid an efticient motor that will 
operate a sewing machine. 
this machine 
TIFIC 
cents by mail, troin this office and trom atl nN 


The cost. of materials for 
See SCIEN- 
Price 10 
dealers 


Inventors, amateur machinis' 
thing in “metal from a sing) 
Dr-wvings and desigis worked out from inventors’ ideas. 
estimates, 


PARSELL & WEED, 129-131 W. 31st St., New York 


THE FRANKLIN MODEL SHOP 


hools and cclleges furnished with any- 
piece to a complete working model. 
Write for 


ch 


Send for booklet No, 9, free. 


50 Years’ 
Experience 


Trade Marks, 
Designs, 
Copyrights, Ete. 

Anyone sending a sketch and description may 
auickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through MuNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culatioc of any scientitic journal. ‘Term., $3 a 
year; four mouths, $3 pSola by all newsdealers 


MUNN & (0,261 ercadnay, NewYork 


Branch Office 625 k 8t. Washington, D.C. 


Scientific American 


Trojley, electric car, La. M. MeBride...... TG8, 674 
Trolley harp, W. W. Tloffman ....... 769,086 
Trotley pole controller, M. O. Dolson. 768,789 
Trolley retriever, Hoffman & Towe 769,085 
Trotley wheel, BL Strail ...... eee. 768,959 
| Trolley wire hanger, A. Neubert . 768,863 
Trolley wire suspension, Kubiersehk, 

Herkner - 768,606 
Trolley wires 

ing, A. 768, 864 
Truck holster, car, J. M. Plopkins TS, O01 
Trunk, wardrobe, IK. IL. Parkhurst 768,683 
» Tube expander, Greatorex & Hoh 769,184 
j Turbine, Do BL Asbury ....... 768,646 
Turbine bucket, El. Geiseuhoner 768,597 
Turbine, elastic fluid, O. Junggren. 768, 604 
Turbine generator, Emmet & Jungeren.... 768,593 
Type carrier, cylinder press, CS. Rosin. . 769,022 
Type, rubber, J. 8S. Duncan ..... eee. TOS, O81 
Umbrella notch, I. Re Hyde, J +. 768,805 
Valve, Ff. Ntleker (oc ca. ou ee ee . 769,081 
Valve, brake or other, Mo W. 768,940 
Valve mechanism, Tl. Walther 769,036 
Valve, triple, No Aw Cheisten 768,586 
Vehicle brake, W. Swisher -- 768,780 
Vehicle brake, Taumberger - 769,047 
Vehicle brake mechanism, HH. Dixon taretavetts 768,933 
Vehicle, motor, Re. L. % 768,862 
Vehicles, driving mechanism for self- pro- 

petled, Thomson & Lemp ..........068 768,636 
Vending machine, automatic, Dougherty & 
{ DA WROMG Soorech Ges eek peels ease 4 Pee ae 769, 06% 


len 


j Veneer 3 
securing, 


Vessols to moorings, 
J. Maclean 
stibule djaphragmis, 


eutting machine, ¢ 


: 769,041 
means for 


768,765 


Ve 


nieans for attaching, 


Ik Hf. Schroyer 768,775 
Vise, bench, M. G. Lewis . «++ 768,810 
Wagon, lumber, D. W. Str «+ 768,887 
Water closet, I. CG. Zacharie 768,890 
Water closet flushing tank, C. HH, en ns 768,688 
Waiering device, stock, F.C. Mudd. ... 769,006 
Wave power apparatus, J. 1. Smith. - 768,701 
Welding machine, G. B. Walker 769,121 
: Wells, tool for making deep, C. » 769,080 
Wheel, J. H. White ........ > 768,889 

! Whilfletree hook, AL EL Sutton 768,635 


oe 
Jacobs. . 


Wind iustrument mouthpiece, 
Wind wheel regulator, I. 'T. 


Hennessey. 768,603 


769,088 


Windew, O. M. Edwards . 768,935 
| Window controller and lock, G. 2 « 769,007 
' Window screen, S. D. TT. Manning 769,096 

Wire drawing applianee, D. Henderson.... 768,602 

Wire stretcher, A. AL Smith 769,027 

Wire working teal, J. Rossi THY, O23 

Wires in sleeves, tool for 

Beaudette 768,974 


Wires, waterproof ent 
B. Hopkins 
Wool forking, elev: 
chine, J. IL Tilling rast 
Wrench, [. I. Stump 
Wrench, PLoS. Larson 
Zinc, cleaning sheet, J. 2D 


Asparagus holder, A. ILepner 37,112 
, 7 As TE Wat. oie same ba 37,106 
Cc. FF. Romieu. 37,107 
W. i. Sayers .. 37,109 | 
sheet, R. B 27411 
Tlip strap drop, J. A. 387,110 
Stove cover, heating, by BRB. 37,115, 
Stove, gas, W. M. Crane ...... OT TL: 
Stove top, heating. EH. Bo Adler 27116 
Water heater, HW. J. Blanke ........ 0. eee 37,1138 | 
TRADE MARKS. 
Alimentary products, certain named, Iirste 

Wiener Wxport-Malzfabrik Wauser & 

PNOMCN ISHS Seed pediedes 3: 2G cae ad ae aie ale lle artis 43,250 
Canned fruits and vegetables, Coast 

Grocery Company .......-..08- 43,246, 45,247 
Catamenial sacks, Chicago Com- 

DUNG ioe iis dete d eee 43,254 
Cloth, Griff Jompany .. 43,244 
Confectionery, Shotwell Mfg. 43,248 
Fish and animal traps, TI. Marty.......... 43,261 
Gum, che wing, Case Manufacturing Com- 

PAWS Seis oev.g. 2 ea act Sac FAC were se vay. nega « Me, bee 43,249 
Tee cream free ZEUS, “North Bros. Mfg. Co 

43,266 to 43,270 
Insulators, electrical, American Mica Co... 48,265 
Knit goods, certain named, Mann & Wald- 

Talis AA toes Sisk lee tease eis Se ete ae Sete 43,245 
Milk, condensed, Sanitas Condensed Milk 

OO dedssotias Sasaesine (haha ee is ace eth eras ararata Nera, 43,2653 
Musical instrument, 3. J. Stiver: 43, 7264 
Paint and varnish, Lowe Brother 43.255 
Tills, fever, Jimenez & Wscobar 43,253 
Razors and razor blades, Kampfe Bros., 

43,257, 43,258 
Remedy for certain named diseases, E. 

COPPONS 26.c:52 iets erat Saat Wate Hates eae Saree 43,252 
Sewing machines and attachments, I. P. 

CEBOOI 8 oo cate och din td Mian Since ic Segara ated te .-. 48,260 
Shaving devices, safety, Kampfe Bros 43,256 
Talking machines, paris, and records, V ctor 
t Talking Machine Co. ..........2--eeees 43,259 
| Yeeth, porcelain, Standard Dental Mfg. Co. 43,262 
I 

LABELS 

“Autocrat Linen,’’ for stationery, White & 
: Wyckoff Mfg. Co. wo. cc. cee eee ee eee 11,340 
“Bestuvall Ginger Ale.’’ for ginger ale, S. 
j A, Ludin & Co. 11,347 
“Bestuyall Lemon Soda, 
j ASRUIE 000s 5 oo 5 bese oe taig de tin cera 11,349 
“Bestuvall Sars illa,’? for sarsaparilla, 

A, Ludin COs iene Rhee besa tees 11,848 

XO. Georgia up,’’? for 

¢ Is Wight! (Con. cons oa Wea aad 11,343 
“Corticelli Buttonhole Twist,’? for button- 

hole twist, Nonotuck Silk Company... 11,842 
“Elks’ National Home,’’ for cigars, KH. 

Dee Putran ice ia dc iaisiaiaresie Valet acces 11,357 
“Irwin Brand Peach Preserves,’* for _ 

preserves, United States Printing C 11,344 


“Tt Reaches ‘the Right Spot,’’ for medicine, 
A. Crichton 
‘Jamison Brand Raspberry Jam,’’ 


for rasp- 


berry jam, United States Printing Co 
“Kureline,’? for medieine, C. A. Lincoln.. 
“Moceasin Club.’’ for whisky, FE. B. Gibson. 


“Oil of Radium,’’ for medicine, F. 
“Plurozon Mild,’’ for medicine, N. 


“Poppy Brand,’’ for deciduous fraits, C 


Mathoua & Co. cece ence cece ee eene 11,346 
“Spironzyme or Lactic Caseo: for 

food, P. D. Spiron ....... 2... eee eee 11,352 
“Wedderburr Extra Dry Champagne,’ for 
{ champagne, J. Wedderburn Company... 11,850 
“Worth Skirt Style Supreme,’’ for skirts, A. 

Black Cloak Co. co... cece eee cece eee eee » 11,841 

PRINTS. 

“Chink Back Congress Playing Cards,’’ for 

playing s, United States Playing 

Card. - Cn. siecle days Panes e eee sls eee 1,072 
“fall and Winter 1904-05 Men’s Appurel,’’ 

for clothing, B. Kuppenheimer & Co... 1,075 
“FIamburger Bros. & Co.’s Clothing Produc- 

tions for 1904-05,’’ for clothing, Ham- 


burger Bros. & Co. 
“Warner’s Rust Proof Corsets,’’ fo! 


Warner Brothers Company ............5 
“Who? Who? or Political Mix Up,’ for 
games, C. Dufour ....-. cece cece ce ee cee 1,071 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 186%, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
j address Munn & Co., 361 Broadway, New York, 


~ SPECIAL’ MANUFACTURING: 
_ DIES AND STAMPINGS TO ORDER. 


SPEC'L_ MACHINERY -MODELS-EXPERIMENTAL WORK; 
DROP FORGING DIES AND DROP FORGINGS. ©." 
(HAROWARE SPECIALTIES erc. MANED ‘TO ORDER.SENO SAMPLES 


Reliable 


a thoroughly reliable man tor two years at $150 
month, tozether with commissions and office expen 
Highest references required, Address 

AUDITOR, Box 475, Bellevue, Mic 


“Man Wanted 


A prominent Cereal Feod Company will contract with 
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THE GLOBE MACHINE.: 
970. HAMILTON ST, CLEVELAND,. OHIO. 


save expense and liability incident to Flevators. 


Corliss Engines, Brewers 


| [ , / J and Bottiers Machinery. THE VILTER 
MFG. CO.. 899 Clinton St. Milwaukee, Wis 


Manfd. by YOLNEY Ww. MASON, & CO. 1 


Providence, Kk. 1, U.S. A. 


MASON’S NEW PAT. WHIP HOISTS 


Adopted by principal storehouses in New York & Boston 
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CHEMICAL EXAMINATIONS give /f€ Magical Apparatus. 


Grand Book Catalogue 
25c, Parlor Tricks Catalogue, free. 
MARTINKA & CO., 


DR. H. C. STIEFEL, Bissell Block, Pittsburgh. Pa. 


Over 700 engravings 


Mfrs., 495 Sixth Ave. New York. 


ELS i& EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
BAILLARD, Fox Bidg., Franklin Square, New York. 


E.V Shipped with privilege of examination. Send fer 
Typewriter Emporium, 203 LaSalle St., Chi 
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BIG MONEY IN MATCHES. 


ness. The Very Latest Process. We will furr 


Experimental & Model Work oe 


Ashland y S.A, 
Cir. (D advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y THB: Leland: Blooks, © ee VES. 


Inventiens 


Models and Experimental Work. 


MATCH MACHINERY. 


We manufaciwure everything pertaining to the busi- 


ush 


To Danese of Gaeniine Erigines; 


and Models designed and perfected, Years of success. Automobiies, Launches, Eic 

Modern shop. M. P. Schell,507 Mission St., San I’rancisco mi S | 
Dies, Tools and Special Machines. Moéels uto par Ker 
and Experimental Work. General Machine Work. does away entirely with all starting and 
PH. J. BENDER & Sons, Inc., 87 Frankfort St.,New York running batteries, their annoyance and 
oe ee 2 : Ras expense, No belte-no switch -no bat- 
teries. Can be attached to any engine 


now using batteries. 
write for descriptive catalog. 


Motsinger Device Mfg. Co., 
14 Main St., Pendleton, I 


“NOVELTIES & PATENTED: ARTICLES ° 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY, 
E.KONIGSLOW STAMPING & TOOL WORKS; CLEVE LAND,.0: 


“Opportunityville” 


That is the descriptive name given to South 
Dakota by Collier’s Weekly, and it is a true one. 
Here is something else it says: ‘The spirit of 
South Dakota is the ‘go-ahead’ spirit. It is the 
State of fair play. It is a State of good farms, 
good homes, good schools and good roads.” 

Low rates to Opportunityville via the 


Chicago, [Milwaukee & St. Paul 
Railway 


One fare plus $2 for the round trip from Chi- 
cago to all points in North Dakota and South 
Dakota on the Chicago, Milwaukee & St. Paul 
Railway, September 6 and 20, October 4 and 18, 
November 1 and 15, December 6 and 20. 
Better make a note of these low-rate excursions 
and arrange to secure a homestead early. 

A book on South Dakota for two cents postage. 


For Free Books and Folders kindly Fill Out This Coupon and mail to-day to 


F. A. MILLER, G. P. A., The Railway Exchange Chica? 


Name........ ei 


Street Address....-....-.. 


Cityse LAist ia: ee 


Probable Destination 


Scientific American, 175, 


Fully guaranteed; 
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RESTORES THE SIGHT 
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THE IDEAL COMPANY, 


239 BROADWAY, 
NEW YORK. 
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STRONG. 


SPECTACLES ARE 
NUISANCE, 
NECESSITY 

ONLY MAKES 
ONE WEAR THEM. 


A 


Scientific American 


SEPTEMBER 10, 1904. 


If you do not investigate the WINTON before you 
buy a motor car you will not get its equal. Completely 
equipped, $2,500 f. 0. b. Cleveland; without top, 
$2,300. Prompt deliveries. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 


Orient Tonneau Car 


Price @ 
$525 


Speed twenty miles per hour. Will climb all ordinary 
grades. ‘I'he best car for the price in the world. 
Write for catalogue 


WALTHAM MANUFACTURING Co. 
Waltham, Mass. 
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{, “Ant oF Caricature” 
it a Mil S$ .50 
Tench thoroughly drawing and illus- 
trating, in all its branches. Price, 
poth books, $4.25 post-paid. 
16 pg. [Jus, Catalogue on request. 
BROWN PUBLISHING CO., 
Room $67 __—‘!/4 ‘Fifth Ave., Rew York. 
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Durabi 


OUR NEW 
SKELETON 
WATCH 


time at that. 


BYRON JACKSON MACHINE WORKS, - - 


A tabiriglaud. 


WATCHES 


@ur New Skeleton Watch not only shows you the time, but how time is made. 
Ready for delivery October 1st. 


THE NEW ENGLAND WATCH CoO., 
7 Snow Hill. London, England 


WONDER of the AGE 


i 3 Jackson's Patent High Head Centrifugal Pump. 
4 1.000 feet or more and maintain an efficiency of from 70% to 8: 
Hirst: choice of the Engineer for City Water Works, ine Mines, Hy- 
dranlicing. caer and Reclaiming Land. 
it conuomy and Efficiency. 


soli aa to raise water 


Beats the world for 
Catalogue No. 6. 


SAN FRANCISCO, CAL. 


READY FOR 
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Accurate 
For sale by all Jewelers. 


37 @ 39 Maiden Lane, New York 


WASHBURNE’S 


raters FASTENERS ‘ 


Improved 
The Fastener with a BULL-DOG GRIP 


Men find comfort and utility in their use. Applied to 
, Mey thalnand Ring, 25, 


_Drawers Supporters, 20e, 
Caff Holders, 20c. 


Scarf Holders, 10c. 
Little but Never Let Go- {j 
Sent Postpaid. 

7 Catalogue Frea. 
American Ring @ 
Company, §& 

Dept. 69 

Waterbury, 

Conn. 


Sold > 
Everywhere. 


are the standard 
for Accuracy, 


Design, Workmanship and Finish. 


Send for Free Catalogue No. 17B, of up-to-date tools 
for mechanics: 


The L. S, Starrett Co., Athol, Mass., U. S. A. 


GAS and GASOLINE 
For All Work. 


x Stationaries, Portables, Hoisters, Pump- 
Mg ers, Sawing & Boat Outtits. 
Send for Catalogue and Testimonials 


State Your Power Needs. 
CHARTER GAS _ENGINE CO., Box 148, STERLING, ILL. 


7 Tip-Lop?? is 


the best and simplest device fur making 
100 copies from pen-written and 50 
copies frou typewritten original, we will 


ship complete duplicator, cup size, 
without depoxit, on ten (LO) 
day’ trial 


Price #7.50 leas 3 
trade discount of Net 


33 per cent, or 


The Felix A, BI Daus Dur Co, Daus Bl dg, 111 John St, New York 


Ail vari ieties a atiowestprices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Sates, 
Sewing Machines, Bicycles, Tools, ete. Save 
bbdl Lists Free. CHICAGO SCALE Co., Chicago, IIl. 


CRUDE ASBESTOS 


DIRECT FROM MINES 


PREPARED R. H. MARTIN, 


ASBESTOS FIBRE | orrice, ST.PAUL BUILDING 
for Manufacturers use 


220 B’way, New York. 


Our Microscopes, Microtomes, Laboratory 
Glassware, Chemical Apparatus, Chem- 
icals, Photo Lenses and Shutters, Field 
Glasses, Projection Apparatus, Photos 
Micro Cameras are used by the leading 
Laboratories and Government Departs 
ments Round the World. 


Catalogs free. 


BAUSCH & LOMB OPT. CO. 


ROCHESTER,N.Y. 


CAPACITY 999,999,999 
The $6 calculating machine 
which does more work than 
the most expensive, Adds 
9 columns at once. Sub 
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make mis 
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It is all you claim for it, 
PF OAR. HARPER, Danville M1, 
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WALLACE & SON, Purnassus, Pa, 
Size4 x 10% inches. Price 85 
prepaid in the U. 8. rite 


B 
Li ar 1 
rte B mer he ree booklet. Agents wanted. 


Arts Bldg: 
St. Louis 


‘9. P STEEL CO. 
RUGIBLE SHEET STEEL 


HINGTON. PA. 


“LIGHTWEIGHT” PRESIDENT: SUSPENDER 


~ Why 
Not Get 


“RIDOFUM ” 


(Trade Mark) 
We mean roaches and water- 
bugs. It is easy, if you use 
Ridofum Roack ir: ap.” 
Send for descriptive circular, 
or, better still, 25 cents for 
sample trap, postpaid. Thib- 

eral terms to agents. 


BENNETT PAPER BOX COMPANY 


46 Harrison Avenue, Springfield, Mass. 


WARREN'S 


Naural Asphalt Sand Survaced 
ROO FI N G apy tye 


finished gravel roof. Comes 
ready to lay in rolls of 108 
square feet. Write for sam- 
\ ple, circular and prices. 


. 18 Battery Pl., New York 


Stereopticons and Moving Picture Ma- 
chines, Public Exhibitions PAY Bie. 
Small capital required. Views and Films 
illustrating any subject. Catalogue free. 
Magic Lanterns for Home Amusemente 


Mcallister, 29 Nassau ttc Now ¥ dri. 


A.W. FABER 


Manufactory Established 1761. 


j LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATHS, INKS, STATIONERS 
RUBBER GooDs, RULERS, ARTISTS’ SOLORS. 


78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award. PARIS. 1900. 


Olds 


Competitive tests have es- 


PEE ECe tablished the superiority of 
PrerrotEts the Oldsin point of economy 
over any other engine. 

2to100h. p. 


Engines. 
Stationary Engines, 
Portable Engines, Sto 1Sh. p. 


Our new catalog should be in the hands of every power user. 
Write to-day for a copy. 


1 OLDS GASOLINE ENGINE WORKS 
! 916 River Street Lansina, Mier, 


lg SMITH 


BUSINESS 
SPIN. 


The Quickest Way is 
the Best Way. 


No need to touch two keys to make a 
single imprint with the Smith Premier. 


The Smith Premier Typewriter Co., 
Home Office and Factory, Syracuse, N. Y. 
Branches in all large cities. 


HE 
“BEST” LIGHT 


is a portable 100 candle power 
light, costing only 2 cents per 
week. Makes and burns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene... No Dirt. No @rease. 
No Odor. Over 100 styles. Lighted 
instanly with a match. Every 
lamp warranted. 

Agents Wanted Everywhere 


THE‘‘BEST” LIGHT CO. 
87 E. 5thStreet, 
OAN TON, OHIO. 


Fine Wood Flooring 


Parquet Floors & Specialties 
Moore’s Floor Wax 
Moore’s Patent Rests 


Send for FREE 
Illustrated CA'TALOGUE 


E. B. MOORE & CO. 
76 Wabash Ave., Chicago 


on the Subject, 


send forour 


EASTERN GRANITE “ROOFING CO. 
Irving Building New York 


Don’t Use a Brush 


Any surface that nceds whitewash or shingle stain, 
may be quickly covered with a smooth, even 
_ Coat, by using Patton’s 


Mode! B, 1904, 

Complete, $900. 

Without Tonneau, $800. 

A man drove a Caditac 

up the steps of the Cap- 

itol at Washington. iie 

paid for his fun, but it 

was worth the money 

to know the power of 
the Cadillac. 


Write for illustrated booklet N which tells 
about the Cadillac and gives address of a 
nearbyagency whereit may beseenandtried. 
Cadillac Automobile Co., Detroit, Mich. 


Member Association of Licensed Automobile Manufrs. 


Large Contracts 
Solicited 


Our factories are so numerous and 
so completely equipped that we can 
compete successfully on large con- 
tracts—such as sheet steel stamp- 
ings, general manufacturing and 
machine shop work. 


Pope Manufacturing Co. 


21 Park Row, New York City 


Not in the Front Rank. It is the Leader 


2% H.P. Single Cylinder Motor Cycle 


For For 
Speed Pleasure 
Long Life Business 
Mileage Keonomy 

Power Style 


Our Double-Cylinder Machine holds all world’s records. 
Motors and accessories sold separately. Send for catalog 


G. H. CURTISS MFG. CO. +. Hammondsport, N. Y. 
GAS ENGINE DETAILS.—A. VALUA- 


ble and fully illustrated article on this subject is con- 
tained in SUPPLEMENT No. 3292, Price 10 cents. Hor 
sale by Munn & Co. and all newsdealers. 


FORD S WEATHER SIRIP 


“AT A GLANCE 


es 
S that Ford’s Weather Strip is different 


fromallothers, Its peculiar construction 

renders it absolutely air-tight. It is made 
entirely of Southern pine, treated with oil, 
and will neither wear out norrustout. It is 
inexpensive and easily applied to all doors 
and windows. Will not warp, shrink or bind. 
Send for FREE sample and prices. 


Agents Wanted Everywhere 


CHARLES J. FORD 
No. 225 Senior Building, Holyoke, Mass. 


HOROLOGICAL DEPARTMENT 


BRADLEY POLYTECHNIC INSTITUTE 


ro... ae Formerly Parsons Horological Institute 
Le ; i 


PEORIA, ILLINOIS 


_ LARGEST and BEST 
, WATCH SCHOOL in AMERICA 


We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 


Send for Catalog of Information, 


,4 Bursstne To Att, Wuo Must Sranp On 
Tuer beet 


MiIDLLER’s 


Famous Arch Supporters 


can be worn in the shoe you have on, Light 
weight, does not hurt, ventilated and durable, 
made by hand with aluminum, Holds arch in 
place, prevents flat foot, tukes pressure off ball 
and heel and gives immediate relief. No more 
aching feet. Price #3.50. 


Edmund W. Miller, 1A Somerset Street, Koston, Muss. 
Manufacturer of Millers “ Reform” Boots and Shoes 


Aereo-Painter 


A useful invention that economizcs timeand saves labor. 
Works by compressed air. It is siraple, portable and 
durable. Requ ‘8 no experience to use it efficiently. 
‘Takes no more paint than a brush and doesthe work with 
one-fifth the labor. Reaches any part ofa building with- 
out the aid of ladder or scaffold. 


Write for Free descriptive circular, 


PITTSBURGH PLATE GLASS CO. 
General Distributors 


PATTON PAINT COMPANY 
227 LAKE ST., MILWAUKEE, WISCONSIN 


‘Racine Brass & Iron Co. 


RACINE, WIS. 


~» Tron, Bronze & Aluminum em 
~~ Castings for Automobiles ~~ 


mean freedom in breathing. Weigh 2 oz. 
and $1.00 postpaid for choicest patterns. 
THE ©. A. EDGARTON MFG. CO., Box 810, Shirley, Mass. 


Water Jacket Cylinders Correspondence 
a | Specialty Solicited 
ARDNE Rake FLATSURFAts 
AccorateaRaioyss up. To. 
RINDE Racosheieni 
i 15 to 21 Clinton Street. 


Any store 50c 


